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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Ionia County 

contains information that can be ap- 
plied in managing farms and woodlands; 
in selecting sites for roads, ponds, build- 
ings, or other structures; and In appraising 
the value of tracts of land for agriculture, 
industry, or recreation. 


Locating Soils 


All the soils of Ionia County are shown 
on the detailed map at the back of this sur- 
vey. This map consists of many sheets 
that are made from acrial photographs. 
Each sheet is numbered to correspond with 
numbers shown on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map sym- 
bol. It shows the page where each kind 
of soil is described, and also the page for 
the soil management unit, woodland suit- 
ability group, or any other group in 
which the soil has been placed. 

Individual colored maps showing the 
relative suitability or Limitations of soils 
for many specific purposes can be de- 
veloped by using the soil map and infor- 
mation in the text. Interpretations not 
ineluded in the text can be developed by 


grouping the soils according to their suit- 
ability or limitations for a particular use. 
Translucent material can be used as an 
overlay over the soil map and colored to 
show soils that have'the same limitation 
or suitability. For example, soils that 
have a slight limitation for a given use 
can be colored green, those with a mod- 
erate limitation can be colored yellow, 
and those with a severe limitation can be 
colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils in the section that de- 
scribes the soils and in the section that 
discusses management of the soils for 
various kinds of crops. 

Foresters and others can refer to the 
section “Use of Soils for Woodland,” 
where the soils of the county are grouped 
according to their suitability for trees. 

Engineers and builders will find under 
“Engineering Uses of Soils” tables that 

ive engineering descriptions of the soils 
in the county and that name soil features 
that affect engineering practices and 
structures. 

Scientists and others can read about 
how the soils were formed and how they 
are classified in the section “Formation 
and Classification of Soils.” 

Students, teachers, and othera can find 
information about soils and their manage- 
ment in various parts of the text, accord- 
ing to their particular interest. 

Newcomers in Ionia County may be es- 
pecially interested in the section “General 
Soil Map,” where broad patterns of soils 
are described. They may also be inter- 
ested in the section “General Nature of 
the County.” 
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NOTICE TO LIBRARIANS 


Series year and series number are no longer shown on soil 
‘ : 
surveys. Sec explanation on the next page. 


Tssued December 1967 


EXPLANATION 
Series Year and Series Number 


Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many 
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year and 
number. Consequently, the last issues bearing series year and number will be as follows: 


Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern 


Area, Nev. Part) 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1961, No. 42, Camden County, N.J. 
Series 1959, No. 42, Judith Basin Area, Mont. Series 1962, No. 13, Chicot County, Ark. 


Series 1963, No. 1, Tippah County, Miss. 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing 
list. ‘he soil survey for Tippah County, Miss., will be the last to have a series year and series number. 
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SOIL SURVEY OF IONIA COUNTY, MICHIGAN 


BY GEORGE THRELKELD AND STANLEY ALFRED, SOIL CONSERVATION SERVICE, U.S. DEPARTMENT OF AGRICULTURE 


FIELDWORK BY CARL EBY, LYNN KANNENBERG, WARREN STUDLEY, AND W. A. VAN ECK, MICHIGAN AGRICULTURAL 
EXPERIMENT STATION, AND ROBERT JOHNSON, RICHARD LARSON, AND KARL E. PREGITZER, SOIL CONSERVATION 
SERVICE, U.S. DEPARTMENT OF AGRICULTURE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH 
MICHIGAN AGRICULTURAL EXPERIMENT STATION 


ONIA COUNTY is in the west-central part of the 

lower peninsula of Michigan (fig. 1). Ionia, the 
county seat, is near the center of the county, on the Grand 
River. The area of the county is 575 square miles, or 
368,000 acres. About 365,405 acres was surveyed. Much 
of the area of the county is suited to cultivation, and 
most of the area surveyed is in farms. 

The most conspicuous physical feature of the county is 
a trench that extends from a point near Matherton, on the 
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* State Agricultural Experiment Station 


Figure 1.—Location of Ionia County in Michigan. 


east side, southwest and west to a point just west of 
Saranac. This trench was not cut by the Grand River 
but was formed by the old glacial connector between 
glacial Lake Saginaw and glacial Lake Chicago. The 
land north of the trench was then an island. 

North of the trench the pattern of soils is complex, 
drainage is youthful, and lakes and undrained depressions 
are common. Some of the depressions contain peat. 
The peat deposits, some of which are very deep, present a 
problem in highway construction. The peat must be 
removed and replaced with stable material. 

In addition to the Carlisle and other organic soils, soils 
of the Blount, Montcalm, Kawkawlin, Grayling, Spinks, 
Mancelona, Celina, and Miami series are extensive north 
of the trench. 

The dominant soils south of the trench are members of 
the Miami, Celina, Conover, Brookston, McBride, 
Matherton, Mancelona, Fox, and Boyer series. 

Many kinds of crops are grown, the choice depending 
on local kinds of soil and systems of farming. Small 
areas of organic soils are used for growing mint, celery, 
and other vegetables. Potatoes are commonly grown on 
the sandler soils, mostly in the northwestern part of the 
county. Many farmers grow white beans as a cash crop. 
Because growth is slowed during even a short drought, 
beans are grown most successfully on well-drained soils 
that have good available moisture capacity. 

Alfalfa can be grown if the soils are adequately limed. 
Small grain has been grown traditionally, partly as a 
cover for seedings of alfalfa. Except on sandy soils, 
hybrid corn can be grown successfully if adequately 
fertilized. Hybrid corn has been a great boon to the 
county because it matures earlier than the older open- 
pollinated corn. ; 

Dairy farms are numerous. <A large proportion of 
general farms have both dairy cattle and beef cattle. 
Other farms specialize in fruits, mainly apples. Straw- 
berries, raspberries, pears, and peaches are also grown 
to some extent. Jonia County is a bit too far from 
Lake Michigan to benefit enough from the lake’s mod- 
erating effect on climate to permit growing peaches with- 
out considerable risk of freezing. 
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2 SOIL SURVEY 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soils are used in Tonia County, where they are located, 
and how they can be used. 

They went into the county knowing they likely would. 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence 
of natural Jayers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. ‘To use this survey efficiently, 
it is necessary to know the kinds of groupings most used 
in a local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Tach soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Conover and 
Marlette, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the natural, undisturbed Jand- 
scape. Soils of one series can differ somewhat in texture 
of the surface soil and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Miami sandy loam and 
Miami loam are two soil types in the Miami series. The 
difference in texture of their surface Jayers is apparent 
from their name. 

Some types vary so much in slope, degree of crosion, 
number and size of stones, or some other feature affecting 
their use that practical suggestions about their manage- 
ment could not be made if they were shown on the soil 
map as one unit. Such soil types are divided into phases. 
The name of a soil phase indicates a feature that affects 
management. For example, Miami loam, 2 to 6 percent 
slopes, is one of several phases of Miami loam, a soil 
type that ranges from level to steep. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this survey. was 
prepared from the aerial photographs. 

The areas shown on a sot] map are called mapping 
units. On most maps detailed enough to be useful in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 


soil type. It is not exactly equivalent, because jt is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen within 
an aver that is dominantly of a recognized soil type or 
soil phase 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different 
kinds of soils ave so intricately mixed or occur in such 
small individual tracts that it is not practical to show 
them separately on the map. Therefore, such an area 
is shown as one mapping unit and is called a soil com- 
plex. Ordinarily, a soil complex is named for the major 
kinds of soil in it, for example, Landes-EKel loams. 

Another kind of mapping unit is the undifferentiated 
group, which consists of two or more soils that may 
occur together without regularity in pattern or relative 
proportion. ‘The individual tracts of the component 
soils could be shown separately on the map, but the 
differences between the soils are so slight that the sepa- 
ration is not important for the objectives of the soil 
survey. An example is Boyer and Spinks loamy sands, 
0 to 2 percent slopes. 

Also, on most, soil maps, areas are shown that are so 
rocky, so shallow, or so frequently worked by wind and 
water that they are not identifiable as soils, ‘These areas 
are shown on a soil map like other mapping units, bub 
they are given descriptive names, such as Made Jand 
or Gravel pits, and are called land types rather than 
soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and_ for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled.. Data on yields 
of crops under defined practices are assembled from farm 
records and from field ov plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the Jaboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in a way that it is readily useful to 
different groups of readers, among them farmers, ranch- 
ers, managers of woodland, engineers, and homeowners. 
Grouping soils that ave similar in suitability for each 
specified use is the method of organization commonly 
used in the soil surveys. On the basis of yield and prac- 
tice tables and other data, the soil scientists set up trial 
groups and test them by further study and by consulta- 
tion with farmers, agronomists, engmeers, and others. 
Then, they adjust the groups according to the results 
of their studies and consultation. Thus, the groups that 
are finally evolved reflect. up-to-date knowledge of the 
soils and their behavior under present methods of use 
and management. 


General Soil Map 


The general soil map at. the back of this survey shows, 
in color, the soil associations in Ionia County. A. soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of two or 
more major soils and at least one minor soil, and it is 
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named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of farming or other land use. Such a 
map is not suitable for planning the management of a 
farm or field, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect management. Described 
in the pages following and shown on the colored map 
at the back of this survey are the eight soil associations 
in Tonia County. 


1. Carlisle-Cohoctah-Sloan association 


Level, very poorly drained organic soils in depressions, 
and poorly drained loamy soils that formed wm alluvium 
on flood plains 


This association is made up of level or nearly level 
areas and depressions along steam valleys and on the up- 
lands. The organic soils occupy swales in the broad 
level or nearly level areas and the deep depressions in 
the more rolling areas. Soils that formed in alluvium 
ave along the Grand and Maple Rivers and Prairie 
Creek. Some organic soils also occur in small depres- 
sions along the outer margin of the alluvial soils. 

The Carlisle soils formed in woody and fibrous plant 
material. They are in deep depressions and in some 
broad. level areas. 

The Cohoctah and Sloan soils formed in alluvium 
and range from sandy loam to heavy loam or light clay 
loam in texture. These soils occur in shallow depressions 
and are poorly drained. 

The Tawas, Linwood, Willette, and Edwards are 
minor soils that occur in broad level areas where organic 
deposits are less than 42 inches thick. They are under- 
lain by sand, loam, clay, and marl, respectively. The 
Saranac soils also are mimor soils. They formed in clay 
loam or silty clay loam alluvium and are poorly drained. 

Most of this association is cultivated. However, there 
is a cover of second-growth forest in some undrained areas 
of organic soils and in. very sandy or swampy depressions 
and oxbows. 

Natural fertility is moderate or moderately high in 
al of the soils except the sandy soils that formed in 
alluvium, and it is low or moderately low in the sandy 
soils. The available moisture capacity is high in the 
organic soils, moderate or moderately high in all of the 
other soils except the sandy ones, and moderately low 
or low in the sandy soils. 

The organic soils ave well suited to onions and other 
truck crops, and to corn, soybeans, legume-grass hay, and 
pasture. The soils that formed in alluvium are suited 
to corn, wheat, oats, beans, soybeans, some truck crops, 
leenme-grass hay, and pasture. 

Excess wetness and susceptibility to wind erosion are 
the principal limitations of the organic soils. Flooding 
and excess wetness are limitations of the soils that formed 
in alluvium, and low available moisture capacity and low 
fertility are particular limitations of the very sandy 
soils that formed in alluvium. 


2. Morley-Blount-Nester association 


Rolling, well-drained to somewhat poorly drained loamy 
sotls 


This association is in the northeastern part of the 
county. It consists of short, relatively steep, irregular 
slopes; narrow hilltops; and shallow depressions. 

The Morley, Blount, and Nester soils are dominant. 
The Blount soils are on narrow flats on uplands and in 
shallow depressions. They are somewhat poorly drained. 
The Morley and Nester soils occupy the steeper slopes 
and ave well drained or moderately well drained. Small 
areas of poorly drained Pewamo and Bergland soils and 
somewhat poorly dramed Kawkawlin soils are in level 
areas and depressions. These minor soils stay wet longer 
in spring and after rains than the dominant soils in this 
association. 

Most of this association is cultivated. Natural fer- 
tility is moderately high or high. The available mois- 
ture capacity is moderately high in all of the soils, except 
those on slopes from which much of the water runs off. 

The crops commonly grown are corn, wheat, oats, 
beans, soybeans, lesume-grass hay, and pasture. The 
major limitations that affect the production of crops 
are excess wetness, erosion, and the slow movement of 
water through the soils. 


3. Miami-Celina-Marlette association 


Gently undulating to rolling, well drained and moder- 
ately well drained loamy soils 


This association occurs throughout the county. The 
topography is rolling and consists mainly of gentle to 
steep slopes, but there are a few level areas and de- 
pressions. The steeper slopes generally are adjacent to 
well-developed natural drainageways. Relatively large 
areas of this association are along the Grand and Maple 
Rivers. 

The Miami, Celina, and Marlette soils are dominant. 
The Miami and Celina soils occur_on gentle to steep 
slopes along the Grand and Maple Rivers and_through- 
out the southern half of the county. The Marlette soils 
occupy similar slopes in the northern half. The Miami 
and Marlette soils are well drained, and the Celina soils 
are moderately well drained. These soils have a loamy 
surface layer and a clay loam subsoil. They are under- 
lain by loamy material. 

Other soils in this association include the somewhat 
poorly drained Conover and Capac soils and the poorly 
drained Brookston soils. The Conover and Capac soils 
occur in less sloping areas than the dominant soils, and 
the Brookston soils are in shallow swales and depres- 
sions. These soils stay wet longer in spring and after 
rains than the Miami, Celina, and Marlette soils. Small 
aveas of the Kendallville soils are on some slopes adja- 
cent to drainageways, and few small areas of soils that 
formed in deep sand, loamy sand, sandy loam, and or- 
ganic material occur throughout the association. 

The dominant soils ave moderately high in both avail- 
able moisture capacity and natural fertility. Suscepti- 
bility to erosion is a limitation of the sloping soils, and 
excess wetness is a limitation of level soils that have a 
high water table. 

This association and the Conover-Brookston associa- 
tion comprise the major farming areas of the county. 
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The crops commonly grown are corn, wheat, oats, beans, 
soybeans, and Jegume-grass hay or pasture. Tree fruits 
are also of economic importance in parts of this associa- 
tion. Apples are the leading fruit crop, but peaches, 
pears, plums, and cherries are also grown. Orchards 
generally are at the highest elevations where air drain- 
age is good. Most orchards are north and northwest 
of the city of Ionia. Some of the more steeply sloping 
areas are in second-growth forest. 


4, Conover-Brookston association 


Level to gently undulating, somewhat poorly drained and 
poorly drained loamy soils 


This association is in the southern part of the county. 
It consists mainly of low swells and undulating uplands 
with broad level tops, interspersed with low-lying swales 
and irregularly shaped flats, 

The somewhat poorly drained Conover soils are domi- 
nant on the flats and on the gently undulating slopes, 
and the Brookston soils are dominant in the swales and 
depressions. Both soils have a loamy surface layer and 
a clay joam subsoil They are underlain by loamy ma- 
terial. The Brookston soils remain wet longer in spring 
and after rains than the Conover and have slower sur- 
face drainage. 

The Matherton, Gilford, Sebewa, Macomb, Berville, 
Celina, and Boyer are minor soils of this association. 
The gravelly and sandy Matherton, Gilford, and Sebewa 
soils are along natural drainageways, particularly in 
the vicinity of the Matherton-Sebewa-Wasepi associa- 
tion; the Macomb and Berville soils occur at slightly 
higher elevations near natural drainageways; and the 
Celina and Boyer soils are on small isolated mounds and 
elongated hills. Muck and peat soils occur in small de- 
pressions and in narrow drainageways. 

Most of this association is intensively cultivated. A. 
few scattered wet, areas remain in forest. The available 
moisture capacity of the dominant soils is moderately 
high, and natural fertility is high or moderately high. 
This association and the Miami-Celina-Marlette associa- 
tion comprise the major farming areas of the county. 
The crops commonly grown are corn, wheat, oats, beans, 
soybeans, and grass-legume hay or pasture. The major 
management needs are to reduce excess wetness and to 
maintain good. tilth. 


5. MeBride-Lapeer-Coral association 


Level to strongly rolling, well-drained to somewhat 
poorly drained loamy soils 


This association occurs mainly in the western half of 
the county. The complex topography ranges from broad 
level or nearly level areas to numerous knobs, narrow 
hilltops, shallow to deep basins, and sharply sloping 
draws and ravines. 

The McBride and Lapeer soils occur mainly on slopes 
and are well drained, whereas the Coral soils are in level 
areas and are somewhat poorly drained. These soils have 
a loamy surface layer and a sandy clay loam subsoil. 
They are underlain by sandy loam. 

Minor soils in the association include the somewhat 
poorly drained Locke, Capac, and Conover soils, which 
are in level areas; the well-drained Miami and Marlette 
soils, on slopes; and the somewhat poorly drained Glad- 


win soils, in drainageways. Peat and muck soils are in 
small depressions and in narrow drainageways. 

Most of this association is cultivated. The crops com- 
monly grown are corn, wheat, oats, beans, and Jegume- 
grass hay or pasture. Tree fruits are also of economic 
importance in parts of this association. Apples are the 
leading fruit crop, but peaches, pears, plums, and cher- 
ries are also grown. Orchards generally are at the high- 
est elevations where air drainage is good. Most orchards 
are near Belding and Ionia The major limitations that 
affect the production of crops are medium natural fer- 
tility, moderately low available moisture capacity, excess 
wetness, and susceptibility to erosion. 


6. Matherton-Sebewa-Wasepi association 


Level, somewhat poorly drained and poorly drained 
loamy soils underlain by sand and gravel 


This association occurs in the southern half of the 
county. It consists of shallow, elongated depressions 
that in places are as much as 10 miles long. Limy sand 
and gravel commonly are at a depth of 18 to 42 inches. 

The Sebewa soils occupy most of the lowest areas in 
the association and are poorly drained. The Matherton 
and Wasepi soils are at slightly higher elevations, ad- 
jacent to the Sebewa, and are somewhat poorly drained. 

The minor soils in the association are in the Carlisle, 
Tawas, Linwood, Fox, Boyer, Macomb, Metamora, Gil- 
ford, and Berville series. The Carlisle, Tawas, and 
Linwood mucks occupy the bottoms of some of the deeper 
depressions. The well-drained Fox and Boyer soils are 
on low hills and sandy knobs that are scattered through- 
out some areas. The poorly drained Berville and Gilford 
soils occur in low areas near the Sebewa soils, whereas 
the somewhat poorly drained Macomb and Metamora 
soils are at slightly higher elevations, near the Mather- 
ton and Wasepi. The Berville soils are underlain by 
loamy material instead of sand and gravel. 

Most of this association is cultivated. Some areas, 
particularly the wetter areas, remain in forest. The 
principal crops are corn, wheat, oats, soybeans, beans, 
truck crops, and legume-grass hay or pasture. Natural 
fertility and the available moisture capacity are medium 
or moderately high in the Sebewa and Matherton soils 
and medium in the Gilford and Wasepi soils, JExcess 
wetness and droughtiness are the major limitations that 
affect the production of crops. 


7. Mancelona-Fox-Boyer association 


Level to steep, well-drained loamy soils wnderlain by 
sand and gravel 


This association is along rivers and creeks throughout 
the county. It consists chiefly of gently sloping to 
strongly sloping knobs, ridges, and high terraces; of 
valley walls; and of nearly level to sloping stream ter- 
races adjacent to valley walls. Large areas border the 
Grand, Maple, and Flat Rivers and Prairie Creek. Limy 
sand and gravel are at a depth of 18 to 42 inches. Ina 
few places, mainly on the terraces along the Grand and 
Maple Rivers, there are numerous stones and boulders. 

The Mancelona, Fox, and Boyer soils are dominant. 
These soils ave well drained and have a loamy surface 
layer and subsoil. They are closely associated and in 
places occur on the same slope. For the most part, how- 
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ever, the Mancelona and Boyer soils are on river terraces 
and on gently sloping or sloping high terraces, adjacent 
to valleys. The Fox soils are on knobs, and hills. 

The Ionia, Perrin, Matherton, and Gladwin soils— 
minor soils—occur in level or nearly level areas in val- 
leys, and on uplands above the valleys. Also in the 
association are the well-drained Newaygo, Marlette, 
Miami, Menominee, and Grayling soils, which are closely 
associated on the uplands. Some small isolated areas of 
these soils occur within larger areas of the Fox, Boyer, 
and Mancelona, soils. 

Most of this association is cultivated. The principal 
crops are corn, wheat, oats, beans, and legume-grass hay 
or pasture. Tree fruits are also of economic importance 
in parts of this association. Apples are the leading fruit 
crop, but peaches, pears, plums, and cherries are also 
grown. Orchards generally are at the highest elevations 
where air drainage is good. Most orchards are near 
Belding. Very steep or very stony areas are mainly idle 
or in second-growth forest. The major limitations that 
affect the production of crops are susceptibility to ero- 
sion, stoniness, and droughtiness. 


8& Grayling-Spinks-Montcalm association 


Rolling to hilly, well drained and moderately well 
drained sandy soils 


This association occurs mainly in the western part of 
the county. It consists of rolling to hilly uplands that 
are dissected by deep cuts and narrow draws and drain- 
ageways. In many aveas there are blowouts, where the 
wind has scooped out the soil material. 

The Grayling, Spinks, and Montcalm soils occupy the 
stronger slopes and the more rolling uplands. They are 
well drained or moderately well drained and sandy. Of 
these soils, the Grayling are the coarsest textured and the 
most droughty. The Spinks and Montcalm soils are 
sandy in the uppermost 2 or 3 feet but have thin layers 
of finer textured material below this depth. 

The Menominee and McBride soils occur within larger 
areas of the Montcalm and Spinks soils. They are well 
drained and are finer textured than the surrounding soil. 
The Mancelona soils occupy the more nearly level areas 
on high terraces or low ridges and are well drained and 
moderately well drained. The wet Otisco, Edmore, and 
Au Gres soils are in depressions and. drainageways. 

Much of this association has been cleared and culti- 
vated, but many areas are now reverting to brush and 
second-growth forest or have been planted to trees. 
Droughtiness, low natural fertility, and susceptibility to 
wind erosion are the major limitations, 


Descriptions of the Soils 


This section describes the soil series and the mapping 
units in Ionia County. The procedure is first to describe 
the soil series, and then the mapping units in that series. 
Thus, to get full information on any one mapping unit, 
it is necessary to read the description of the unit and 
also the description of the soil series to which it belongs. 
Following the soil name in the description of each map- 
ping unit is the symbol used to identify that unit on the 
detailed soil map at the back of the survey. 


The soil series contains a description of the soil profile— 
the major horizons from the surface downward. This 
profile is considered typical for all the mapping units 
of the series. If the profile for a given mapping unit 
differs from this typical profile, the differences are stated 
in the description of the mapping unit unless they are 
apparent in the name. In describing the mapping units, 
some of the major limitations or hazards that affect the 
production of crops or tame pasture are mentioned. 

In describing the typical profile, the scientist fre- 
quently assigns a letter symbol to each horizon, for 
example, “AI. This symbol has special meaning for 
soil scientists. Most readers will need to remember only 
that all letter symbols beginning with “A” are surface 
and. subsurface soil; those beginning with “B’ are sub- 
soil; and those beginning with “C” are substratum, or 
parent material. 

The color of the soil is designated in the profile de- 
scription by words, such as “dark brown,” and by sym- 
bols, such as “LOYR 4/3.” These symbols, called Munsell 
color notations, are used by soil scientists to evaluate soil 
colors precisely. Unless otherwise stated, the color given 
is that of the soil when moist. 

Soil structure is an indication of the way the individ- 
ual soil particles are arranged in larger grains, or aggre- 
gates, and the amount of pore space between the grains. 
It is determined by the strength or grade, the size, and 
the shape of the aggregates. Structure is described in 
the profile by such ferms as “weak, fine, angular blocky 
structure.” 

Many of the technical terms used in this section are 
defined in the Glossary. The acreage and proportionate 
extent of the mapping units are shown in table 1. 

The “Guide to Mapping Units” at the back of the survey 
lists all of the mapping units in the county and shows 
the soil management unit, woodland suitability group, 
and wildlife suitability group of each. The page where 
each of these groups is described is also given. 


Abscota Series 


The Abscota series consists of well drained and mod- 
erately well drained soils that formed in stratified cal- 
careous sand and loamy sand, on level and nearly level 
flood plains. These soils occur throughout the county, 
generally as small areas. The original vegetation con- 
sisted mainly of elm, red maple, ash, and sycamore. 

Typical profile of Abscota sandy loam: 

Ap—0 to 10 inches, very dark grayish-brown (10¥R 3/2) 
sandy loam; moderate, fine, granular structure; fri- 
able; moderately high organic-matter content; mildly 
alkaline; abrupt, smooth boundary. 

C1—10 to 15 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; moderate, medium, granular structure; 
friable; mildly alkaline; gradual, wavy boundary. 

C2—15 to 28 inches, dark-brown (10YR 4/3) loamy sand; 
single grain; loose; calcareous; clear, wavy bound- 
ary. 

C8—28 inches +, brown (10YR 5/3) loamy sand; single grain; 
loose ; caleareous. 

The C2 and C3 horizons range from sand to loamy 
sand in texture and in some places contain thin layers 
of fine gravel and sandy loam. In some areas the Ap 
and C1 horizons are calcareous. Mottles of gray (OYR 
6/1) or light brownish gray (LOYR 6/) occur below a 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soils 


Area 


Abscotacl Qaim 22.) eo Se Ie ys ae Pee oS 
Abscota lowmy sand_..---------------------- 
Abscota sandy loam_.-..-.-.-.-------------- 
Algansee loam____..----..------------+----- 
Algansee loamy sand...._..-.--------------- 
Algansee sandy loam.---..------------------ 
Alluvial land, marl substratum .-----....---- 
AUSGrOS SONG a oon se MNES Les BUS Loi | 
Barry Von 22s 22. ote ee ie Et ‘em 
Barry sandy loam__------------------------- 
Belding sandy loam, 0 to 2 percent slopes-- - --- 
Belding sandy loam, 2 to 6 percent slopes_ - - - -- 
Bergland silty clay loam_.___..-------------- 
Berville loam...-._------------------------- 
Berville sandy loam....-.------------------- 
Blount loam, 0 to 2 percent slopes---.-_-.----- 
Blount loam, 2 to 6 percent slopes-_-.._.------ 
Blount loam, 2 to 6 percent slopes, moderately 
eroded 
Boyer loamy sand, 0 to 2 percent slopes_-_----- 
Boyer loamy sand, 2 to 6 percent slopes.----~--~ 
Boyer loamy sand, 2 to 6 percent slopes, 
erately eroded. ...------------------------ 
Boyer loamy sand, 6 to 12 percent slopes, mod- 
erately croded__-_-----.------------------ 
Boyer loamy sand, 12 to 18 percent slopes, mod- 
erately croded__._-.----.------------------- 
Boyer loamy sand, 18 to 25 percent slopes, mod- 
erately croded_____----------------------- 
Boyer loamy sand, 25 to 40 percent slopes, mod- 
erately croded_.__.----------------------- 
Boycr sandy loam, 0 to 2 percent slopes__------ 
Boyer sandy loam, 2 to 6 percent slopes._----~- 
Boyer sandy loam, 2 to 6 perecnt slopes, 
erately crodedsoo- nos ewes ce eee oe 
Boyer sandy loam, 6 to 12 percent slopes, mod- 
erately croded_----.----------------------- 
Boyer sandy loam, 12 to 18 percent slopes, mod- 
erately croded 
Boyer very stony loamy sand, 0 to 2 pereent 
slopeSses2e<sbuceecbesceceuccaeueeascs eS 
Boyer very stony loamy sand, 2 to 6 percent 
slopeSscaecdecsssesuone see teste eck sc ooS 
Boyer very stony loamy sand, 6 to 12 percent 
SlOPCS aaco- 246 Sete eee see ected 
Boyer and Spinks loamy sands, 0 to 2 pereent 
slOpeSas.cescsctecsesecue se ores eek oS et 
Boyer and Spinks loamy sands, 2 to 6 percent 
slopéSa: 52 5s-se2cb see Berita Seatac pte ae 
Boyer and Spinks loamy sands, 2 to 6 pereent 
slopes, moderately eroded___.-----.-------- 
Boyer and Spinks loamy sands, 6 to 12 perecnt 
slopes, moderatcly croded_..-.-.---.------- 
Boyer and Spinks loamy sands, 12 to 18 percent 
slopes, moderately eroded_______-__-------- 
Boyer and Spinks loamy sands, 18 to 25 percent 
slopes, moderately eroded____-------------- 
Boyer and Spinks loamy sands, 25 to 40 percent 
slOpes.22 22a tele Poe e ek eee eee 
Boyer and Spinks loamy sands, 25 to 40 percent 
slopes, severely eroded_.-----.-.----------- 
Breckenridge sandy loam_-------..----------- 
Brevort loamy sand____--------------------- 
Brookston loam_.-.-..-.-------------------- 
Cadmus loam, 0 to 2 percent slopes...--------- 
Cadmus loam, 2 to 6 percent slopes_...-------- 
Cadmus sandy loam, 0 to 2 pereent slopes_----_- 
Cadmus sandy loam, 2 to 6 pereent slopes_----- 
Capac loam, 0 to 2 percent slopes___---.------ 
Capac loam, 2 to 6 percent slopes___---------- 
Capac sandy loam, 0 to 2 percent slopes. ------- 
Capac sandy loam, 2 to 6 percent slopes___--.-- 


Carlisle muck...-.---.---------------------- 
See footnotes at end of table. 
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Celina loam, 0 to 2 percent slopes 
Celina loam, 2 to 6 percent slopes...-.--.----- 
Celina loam, 2 to 6 percent slopes, moderately 
eroded 
Celina loam, 6 to 12 percent slopes, moderately 
eroded 
Ccresco-Shoals loams : 
Ceresco-Shoals sandy loams 
Chelsea loamy sand, 0 to 2 percent slopes_____- 
Chelsea loamy sand, 2 to 6 percent slopes___._. 
Chelsea-loamy sand, 2 to 6 percent slopes, mod- 
crately croded 
Chelsea loamy sand, 6 to 12 percent slopes, mod- 
erately croded 
Chelsea sand, 0 to 2 percent slopes 
Chelsca sand, 2 to 6 percent slopes.-_.-.------ 
Chelsea sand, 2 to 6 percent slopes, moderately 
eroded 
Chelsea sand, 6 to 12 percent slopes, moderately 
eroded 


Cohoctah-Sloan sandy loams 
Colwood loam 
Conover loam, 0 to 2 pereent slopes_.-_-.------ 
Conover loam, 2 to 6 percent slopes 
Conover loam, 2 to 6 percent slopes, moderatcly 
eroded 
Conover extremely stony loam, 2 to 6 percent 
slopes 
Coral loam, 0 to 2 percent slopes.c-_-----.---- 
Coral loam, 2 to 6 percent slopes 
Coral sandy loam, 0 to 2 percent slopes 
Coral sandy loam, 2 to 6 percent slopes... ..--- 
Dighton clay loam, 6 to 12 percent slopes, se- 
vercly eroded 
Dighton sandy loam, 0 to 2 percent slopes___--- 
Dighton sandy loam, 2 to 6 percent slopes 
Dighton sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. 
Dighton sandy loam, 6 to 12 percent slopes, mod- 
erately eroded. 
Dryden sandy loam, 0 to 2 percent slopes__---- 
Dryden sandy loam, 2 to 6 percent slopes 
Dryden sandy loam, 2 to 6 percent slopes, mod- 


Edmore sandy loam 
Edwards muck. 
Edwards muck, sloping...-_._--------.-_----- 
Ensley loam 
Epoufctte loamy sand 
Epoufette sandy loam 
Fox sandy loam, 0 to 2 percent slopes : 
Fox sandy lonm, 2 to 6 pereent slopes 
Fox sandy loum, 2 to 6 pereent slopes, moder- 
ately eroded 
Fox sandy loam, 6 to 12 percent slopes.._..____ 
Fox sandy loam, 6 to 12 percent slopes, moder- 
ately eroded 
Fox sundy loam, 12 to 18 percent slopes, moder- 
ately eroded 
Fox sandy loam, 18 to 25 percent slopes, moder- 
ately eroded 
Fox sandy loam, 25 to 40 percent slopes____-___. 
Fox stony sandy loam, 2 to 6 peicent slopes. . _- 
Fox sandy clay loam, 6 to 12 percent slopes, 


Fox sandy clay loam, 12 to 18 percent slopes, 
severely eroded 
Fox sandy clay loam, 18 to 25 percent slopes, 
severely eroded. 
Fox sandy clay loam, 25 to 40 percent slopes, 
severely eroded 


Soils Area |Extent 
sAlcres Percent 
spot hte nt we SE 3, 141 ; 
13, 281 3.6 
i a Sif So ates hg ga ed aa bated Stee eas 9, 253 2.5 
ete Oe its ene Gin Ets Ste ee 494 oh 
Loe vata TS Bt A eee 2, 201 .6 
Sew wae cee aaa’ 355 eal 
222 sali 
634 22 
fais Bal ahaa ee aie acces eI 490 eb 
Le 2d, anette ts oy Wart ahs aes eens Bie 224 Pa 
Oath cae bie hig 103 () 
131 (1) 
Sioke Mba ee eee are aG Stans kee Rp cee, 196 1 
pata I plate cea ie 8 av Shea es Nee cae 364 el 
5, 230 1.4 
BeseseaNes Miata, Mae ee rere 543 ral 
is oie the cieuei eee tae bow Sh a 1, 53 4 
24, 459 6.7 
i aciseahee es 9, 617 2.6 
shacowote pec Cole oseeae Loe seases 828 .2 
seeds teat ebetsedeocek sees eet ote 79 2) 
587 2 
omens Az St enhaa 328 wt 
Secs 897 .2 
1, 522 .4 
Li cat hcl mao i Ya Sey oy Son Rc te aes 46 (1) 
128 | () 
Bans hte 1a9 | aj 
pe eRe eat Se Ors a aces yal 168 QC) 
Fas AB cape e pain 2 at ar 47 Q) 
A476 1 
Eee 1, 581 4 
erately eroded___.--__-.--__-.--.---_------ 424 wl 
Se e@evsdecseetne cis hee 28 1, 162 .3 
BE ee fein a ele Beers ie kee 591 .2 
190 1 
Me uct ene ec ra te au 1, 983 .5 
eats See onel St BS oo Bae 153 (1) 
Bt ay nA eters en ne an tae 857 .2 
Serge es 1, 226 .3 
Mae alleee ed 2, 338 .6 
euiceehe eid Sees ee cede 2, 447 ot 
12 Q) 
catia Ravnt et Rn ako eh 8 edatat Ae 1, 796 .5 
WT ates eR aie 2 Eli ee 643 2 
Psi nle aa aie AG mete) dota ate! 520 Jl 
385 al: 
45] () 
severely eroded____-.____--_--.__.__-----.- 728 a) 
SN ref ear ace Oa 556 ise 
Da unie te ee edie esa ee Sea) 413 mil 
Sete Se Note te ee eS 216 al 
Beh ietete eects cel tt Bees Stal Sie) 315 Jt 


Gilford loamy sand 
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TABLE |.—Approximate acreage and proportionate extent of the soils—Continued 


Soils Area | Extent 
Acres Percent 
Gilford sandy loam___..2__- acs aw cee eve Yi srs avy deddaes 272 0.1 
Gladwin lonmy sand, 0 to 2 percent slopes_____- 285 oak 
Gladwin loamy sand, 2 to 6 percent slopes__.___ 105 () 
Gladwin sandy loam, 0 to 2 pereent slopes_____- 381 fel 
Gladwin sandy loam, 2 to 6 percent slopes_.___- 191 al 
Glendora loam.__.---.----2-------- ee 1, 027 .3 
Glendora sandy loam_...-....22-..---------- 796 Li 
Granby loamy sand____.......--__--------- 639 .2 
GiOVCl PItS oe oe Moe Bl ER eo oh ease 390 al 
Grayling sand, 0 to 6 percent slopes. ___.------ 902 2 
Grayling sand, 2 to 6 pereent slopes, moderately 
eroded. < Sanco wok ease neta ee teas 842 .2 
Grayling sand, 6 to 12 percent slopes..___..__- 232 -l 
Grayling sand, 6 to 12 percent slopes, moderately 
Grod eds ona eo eae ee Sh Se ol oe 1, 617 4 
Grayling sand, 12 to 18 percent slopes_____-_-- 167 () 
Grayling sand, 12 to 18 percent slopes, moder- 
ately eroded__.._-..- 22222 ee eee 878 2 
Grayling sand, 18 to 40 percent slopes._______- 916 .3 
Ionia loam, 0 to 2 pereent slopes... 530 25 
Tonia loam, 2 to 6 percent slopes. ....-.--_------ 745 2 
Jonia sandy loam, 0 to 2 percent slopes_._._____- 1, 372 4 
Ionia sandy loam, 2 to 6 percent slopes__.._.-_- 930 .3 
Tonia sandy loam, 2 to 6 percent slopes, mod- 
crabely eroded__.__..-.--.----------------- 18k (') 
Zosco loamy sand, 0 to 2 pereent slopes__...__.- 346 .1i 
Tosco Joamy sand, 2 to 6 percent slopes... -__- 578 24 
Kawkawlin loam, 0 to 2 percent slopes. __--__-- 322 14 
Kawkawlin loam, 2 to 6 percent slopes. .______- 296 a1 
Kawkawlin sandy loam, 0 to 2 percent slopes. __ 128) @ 
Kawkawlin sandy loam, 2 to 6 percent slopes. _- 201 .1 
Kendallville loam, 0 to 2 percent slopes. __._.-- 149 0) 
Kendallville loam, 2 to 6 percent slopes. __.._-- 207 .1 
Kendallville loam, 2 to 6 percent slopes, mod- | 
erately eroded_....-...-..---..-- ee eee 539 sole 
Kendallville loam, 6 to 12 percent slopes, mod- 
__erately croded___._.-.--------------------- 201 L144 
Kendallville sandy clay loam, 6 to 12 percent i 
_ Slopes, severely croded__.----.------------- 76; QQ | 
Kendallville sandy loam, 2 to 6 percent slopes_.- 208 ws 
Kendallville sandy loam, 2 to 6 percent slopes, | 
moderately eroded.._......22-.------------ 251 Aled 
Kendallville sandy loam, 6 to 12 percent slopes, 
moderately eroded____-_..-.22 2-2-2212. 416 .1 
Kendallville sandy loam, 12 to 18 percent slopes, 
moderately eroded___-----..--------------- 89} 
Kent soils, 2 to 6 percent slopes.......-.-.---- 172 () 
Kent soils, 6 to 12 percent slopes. ..-_..-.--_-- 106 | (4) 
Kent soils, 12 to 18 percent slopes.__..-._--_-. 109 | Q) 
Kent silty clay, 6 to 12 percent slopes, severely 
eroded =< csc cwecton3 tebe eee e ate oa 401 (9 
Kerston muek_.--.-------.---------------e ee 729 2 
Kibbie loam, 0 to 2 percent slopes._...__-____- 1, 208 .3 
Kibbie loam, 2 to 6 percent slopes.__......___- 741 2 
Kokomo clay loam.____..--__-.------------- 866 22 
Landes-Eel loams.__....-----------------++-- 1, 287 .4 
Landes-Eel sandy loams.._.-.-..-----------.- 349 Ll 
Landes-Genesee loams...--.--.--.2---------- 414 1 
Landes- Genesee sandy loams.._.-.....---_---- 482 Jl 
Lapeer loam, 0 to 2 percent slopes__.....-._._- 85 (5 
Lapeer loam, 2 to 6 percent slopes_.___-_-_-. 2. 357 1 
Lapeer loam, 2 to 6 percent slopes, moderately 
croded22 sen kee e eee tose eeenee one bes 817 ray 
Lapeer loam, 6 to 12 percent slopes, moderately 
O06 oven uk Go ean ens eke en 263 oe | 
Lapeer sandy clay loam, 6 to 12 pereent slopes, 
severely eroded_._.-_.....---..------2_ 714 .2 
Lapeer sandy clay loam, 12 to 18 percent slopes, 
severely croded._____--..----------2.--- ee 564 v2 
Lapeer sandy clay loam, 18 to 40 pereent slopes, 
severely eroded._.____--.-----------.-_---- 223 me 
Lapecr sandy loam, 0 to 2 perecnt slopes_______ 272 wd: 
Lapeer sandy loam, 2 to 6 percent slopes. .____. 1, 425 A 


See footnotes at end of table. 
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Soils 


Locke sandy loam, 0 to 2 percent slopes______ __ 
Locke sandy loam, 2 to 6 pereent slopes_.._._._ 
Lupton muck____.-.----------------- eee. 
Macomb loam, 0 to 2 percent slopes... -- 
Macomb loam, 2 to 6 percent slopes........__- 
Made Jind i oive cated os Se Sede cts ne ee 
Mancclona loamy sand, loamy substratum, 2 to 6 
percent slopes._.....-.-.--------- ae oo 
Mancclona loamy sand, loamy substratum, 6 to 
12 percent slopes, moderately eroded______._- 
Mancelona-Chelsea loamy sands, 0 to 2 percent 
SlOPCSicBecee cower a Be 
Mancetona-Chelsea loamy sands, 2 to 6 percent 
-  slopes___.--_ 2 Ras tosh Pet a oe ee tee ce 
Mancelona-Chelsea loamy sands, 2 to 6 percent 
slopes, moderately eroded 
Mancelona-Chelsea loamy sands, 6 to 12 percent 
slopes, moderately croded._________-___.--- 
Mancelona-Chelsea loamy sands, 6 to 12 pereent 
slopes, severely croded.__.__-_------------- 
Mancelona-Chelsea loamy sands, 12 to 18 percent 


Mancclona-Chelsea loamy sands, 
cent slopes, moderately croded___.__-__.---- 
Mancclona-Chelsea loamy sands, 12 to 
cent slopes, severely eroded__.---_---------- 
Mancelona-Chelsea loamy sands, 18 to 24 per- 
cent slopes, moderately eroded____-_-_------- 
Mancelona-Chelsea loamy sands, 18 to 25 per- 
cent slopes, severely eroded__.----..-------- 
Mancelona-Chelsea loamy sands, 
Gent: slopes: =< a6 2oo a a AE 
Mancelona-Chelsea loamy sands, 25 to 
cent slopes, moderately eroded.._.-_-_-------- 
Mancelona-Chelsea loamy sands, 
cent slopes, severely eroded 
Mancelona-Chelsca stony complex, 0 to 2 per- 
cen teslopes=e Sess ee iW Ae 
Marlette clay loam, 6 to 12 percent slopes, 
severely eroded___.______-_-_-_------------ 
Marlette clay loam, 12 to 18 percent slopes, 
severcly eroded._..-..----..--------------- 
Tarlette clay loam, 18 to 25 percent slopes, 
severely croded 
Marlette loam, 0 to 2 percent slopes...-.------ 
Marlette loam, 2 to 6 percent slopes__________- 


Marlette loam, 2 to 6 percent slopes, moderately 
GTOdGd. 2 tess ce baw het eo oS none Bet cen 
Marlette loam, 6 to 12 pereent slopes, 
ately croded._....-.---------------------- 
Marlette loam, 
ately eroded_.__..--.--.------------------ 
Marlette loam, 
ately-croded. 2422604 cwermecal bebe oe se 
Marlette loam, 
ately eroded. ....-...---------------------- 
Marlette loamy sand, 2 to 6 percent slopes_ - -_- 
Marlette loamy sand, 2 to 6 pereent slopes, 
moderately eroded____.---.---------------- 
Marlette loamy sand, 6 to 12 pereent slopes, 
moderately eroded___.--_------------------ 
Marlette sandy loam, 0 to 2 percent slopes___._ 


Marlette sandy loam, 2 to 6 percent slopes____. 


Arca 


Acres 
2, 297 
1, 672 
519 
159 
1, 972 
576 
936 
327 
699 
537 
92 
293 
110 
2, 281 
2, 624 
2, 744 
1, 926 
632 
198 
1, 306 
278 
780 
244 
148 
287 
133 
179 
588 
695 
198 
769 
4, 642 
5, 038 
2, 727 
501 
138 
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116 
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189 


242 
1, 439 
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SOIL SURVEY 


TaBie 1.—A pproximate acreage and proportionate eatent of the soils-—Continued 


Soils Area | Extent Soils 
Aleres Percent 
Marlette sandy loam, 2 to 6 perecnt slopes, Miami loam, 18 to 25 percent slopes, moderately 
moderately eroded____--------------------- 2, 213 0. 6 croded 3.32. Ae Ue oe ese tooo ete aeees 
Marlette sandy loam, 6 to 12 percent slopes, ; Miami loam, 25 to 40 percent slopes._--.------ 
moderately croded_.......------------------ 2, 239 . 6 || Miami sandy loam, 2 to 6 percent slopes..._-_- 
Marlette sandy loam, 12 to 18 percent slopes, Miami sandy loam, 2 to 6 percent slopes, mod- 
moderately croded.__--_-..---------------- 842 2-|- erately erodedsic.. 02 seotole be ee ke ok 
Marlette sandy loam, 18 to 25 percent slopes_--- 87 (') | Miami sandy loam, 6 to 12 percent slopes, mod- 
Matherton loam, 0 to 2 pereent slopes_____---- 2, 030 .6 erately eroded__..._.._______.___---_-- ee 
Maitherton loam, 2 to 6 percent slopes_..-_---- 509 .1 || Miami sandy loam, 12 to 18 percent slopes, 
Matherton sandy loam, 0 to 2 percent slopes_--__ 838 2 moderately croded____._...-.-------------- 
Matherton sandy loam, 2 to 6 pereent slopes..___ 461 .1 || Miami-Owosso sandy loams, 0 to 2 percent 
McBride loamy sand, 0 to 2 percent slopes. - -- 90} () slOptSeiw coe etetoos cow scesectoncaseecd 
McBride loamy sand, 2 to 6 percent slopes. __ - - 255 .1 |) Miami-Owosso sandy loams, 2 to 6 percent 
McBride loamy sand, 2 to 6 percent slopes, slopes__.--------.. BEd peeps Ne ered Sete ee 
moderately eroded___---------------------- 759 .2 |) Miami-Owosso sandy loams, 2 to 6 percent 
McBride loamy sand, 6 to 12 pereent slopes, slopes, moderately croded._..---....------- 
moderately eroded___.._-..---------------- 309 .1 || Miami-Owosso sandy loams, 6 to 12 percent 
McBride sandy clay loam, 2 to 6 percent slopes, slopes, moderatcly croded____-------------- 
severely croded.__.-_.---.----------------- 207 .1 || Miami-Owosso sandy lonms, 12 to 18 percent 
McBride sandy clay loam, 6 to 12 percent slopes, slopes, moderately croded__._-------------- 
severely eroded: vous ies See Stee eal 1, 326 .4 || Montcalm loamy sand, 0 to 2 percent slopes-_--_- 
McBride sandy clay loam, 12 to 18 percent Montcalm loamy sand, 2 to 6 percent slopes---_ 
slopes, severely eroded___--_-..------------ 720 .2 || Montealm loamy sand, 2 to 6 perecnt slopes, 
McBride sandy clay loam, 18 to 25 percent moderately eroded_...-.-_-.--------------- 
slopes, severely eroded____.---..-.--.------ 142 ¢) Montcalm loamy sand, 6 to 12 percent slopes, 
McBride sandy loam, 0 to 2 percent slopes-.-_-- 889 2 moderately croded______-_-_-.------------- 
McBride sandy loam, 2 to 6 percent slopes_ -__ .- 3, 852 1.1 |) Montcalm loamy sand, 6 to 12 percent slopes, 
McBride sandy loam, 2 to 6 percent slopes, severely croded._...-.-.------------------- 
moderately croded___..-------------------- 7, 347 2.0 || Montcalm loamy sand, 12 to 18 percent slopes, 
MeBridc sandy loam, 6 to 12 percent slopes-_ - - - 246 od moderately eroded_______------------------ 
McBride sandy loam, 6 to 12 percent slopes, Montcalm loamy sand, 12 to 18 percent slopes, 
moderately eroded_..---------------------- 3, 074 .8 severcly eroded..__--__-----.-------------- 
McBride sandy loam, 12 to 18 percent slopes, Montcalm loamy sand, 18 to 25 perccnt slopes, 
moderately eroded__-._.-.---------------... 1, 027 .3 moderately eroded... 222... ee 
McBride sandy loam, 18 to 25 pereent slopes, Montealm loamy sand, 18 to 25 perecnt slopes, 
moderately croded..~.--..---------------- 224 -1 4) | severely eroded_._-.._-.-.--.-------------- 
McBride sandy loam, 25 to 40 percent slopes, || Montcalm loamy sand, 25 to 40 percent slopes, 
moderately eroded___.-.------------------- 302 a4 moderately eroded__..--_-.---------------- 
Menominee loamy sand, 0 to 2 percent slopes- -- 149 iO) Montcalm sandy loam, 0 to 2 perecnt slopes_-_- 
Menominee loamy sand, 2 to 6 percent slopes__- 977 ; Montcalm sandy loam, 2 to 6 percent slopes-_-_-- 
Menominee loamy sand, 2 to 6 percent slopes, Montcalm sandy loam, 2 to 6 percent slopes, 
moderately eroded__.....------------------ 763 ane moderately eroded__._------_--------------- 
Menominee loamy sand, 6 to 12 perceit slopes, Montcalm sandy loam, 6 to 12 percent slopes, 
moderately eroded_....-------------------- 529 wl moderately eroded__--__...-.-------------- 
Menominee loamy sand, 6 to 12 percent slopes, Morley clay loam, 6 to 12 percent slopes, severcly 
severely eroded____._..-_.------------------ 208 rae h CTORCH si sate ss ocre Che esaeseeetececete oe 
Menominee loamy sand, 12 to 18 percent slopes, Morley clay loam, 12 to 18 percent slopes, 
moderately croded_.__._-.--.-------------- 179 () severely croded____--_-------------------- 
Menomince loamy sand, 12 to 18 percent slopes, Morley loam, 0 to 2 percent slopes......-.----- 
severcly croded_....----------------------- 94) () Morley loam, 2 to 6 percent slopes...... 2. 
Menominee loamy sand, 18 to 25 percent slopes, Morley loam, 2 to 6 percent slopes, moderately 
moderately eroded_.__.--...--------------- 126 C) GLOdCO Ls nese sce aah sees cane Boao eats 
Metamora sandy loam, 0 to 2 percent slopes-_-- 603 .2 || Morley loam, 6 to 12 percent slopes, moderately 
Metamora sandy loam, 2 to 6 percent slopes. --- 698 .2 CCT 016 (¢16 Re mene en Oe orc 
Miami clay loam, 2 to 6 percent slopes, scvercly Morlcy loam, 12 to 18 percent slopes, moderately 
CVOUGd Sse ee ie ee ee tee me 10) CROd6d sno as Soe ace ek a 
Miami clay loam, 6 to 12 percent slopes, severcly Morley sandy loam, 2 to 6 percent slopes... .--- 
eroded: oe. susceececte eke de secs esos tS 3, 542 1. Morley sandy loam, 2 to 6 pereent slopes, mod- 
Miami clay loam, 12 to 18 percent slopes, crately eroded__.....2.---------------- =e 
severcly croded_..._.----~.---------------- 2, 002 -5 || Morley sandy loam, 6 to 12 percent slopes, mod- 
Miami clay loam, 18 to 25 percent slopes, erately croded_._-__.-....----------.------ 
severely croded__--.--------------~-------- 495 1 |) Nester clay loam, 2 to 6 percent slopes, severely 
Miami clay loam, 25 to 40 percent slopes, eroded 
severcly oroded_ 2-3-2222. se sucset sale ces 424 -l 1 wroster elay loam, 6 to 12 parcent slopes, severely _ 
Miami loam, 0 to 2 perecnt slopes_..---.------ 351 Jl pee a DAT SO UO: 2S PELERTY BLO DCS)BOVCECLY: 
Miami loam, 2 to 6 percent slopes_..--.--.---- 3, 889 1 cd aera oe cereaae artes ane Se Renee aS 
Miami loam, 2 to 6 percent slopes, moderately Nester clay loam, 12 to 18 percent slopes, se- 
CEST 10 AD de chlit eater AR aie Se OEE Ke 8, 894 2.4 verely eroded__-.---..------.------------- 
Miami loam, 6 to 12 percent slopes.._-.------- 223 .1 || Nester clay loam, 18 to 25 percent slopes, se- 
Miami loam, 6 to 12 percent slopes, moderately verely eroded__.-.------------------------ 
eroded 2e.2n Soto b eke eek cman eoeet aces 4, 798 1.3 || Nester loam, 2 to 6 percent slopes____-_------- 
Miami loam, 12 to 18 percent slopes, modcratecly Nester loam, 2 to 6 percent slopes, modcrately 
Crodéd 4622s ee wc bew ets AA ce an 676 12 eroded 


See footnotes at end of table. 
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IONIA COUNTY, MICHIGAN 9 


Tasie 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soils Area | Extent 
Acres Percent 

Nester loam, 6 to 12 percent slopes, moderately 

CVOded 22 oS eke ea oe AS pte e feat 219 01 
Nester sandy loam, 2 to 6 percent slopes. __-__- 1, 064 3° 
Nester sandy loam, 2 to 6 percent slopes, mod- 

erately croded_____----..----2--2 2-8 1, 925 5 
Nester sandy loam, 6 to 12 perecnt slopes, mod- 

erately eroded_____-------------.-.-------- 1, 270 .3 
Nester sandy loam, 12 to 18 percent slopes____- 379 | 
Newaygo sandy clay loam, 6 to 12 percent slopes, 

severely croded..__---------.--- eee 83 (4) 
Newaygo sandy clay loam, 12 to 18 percent 

slopes, severcly eroded___..2-..-__-- 88 71 (‘) 
Newaygo sandy loam, 0 to 2 percent slopes_-_-_-_ 1, 273 £3 
Newaygo sandy loam, 2 to 6 percent slopes. ___- 593 2 
Newaygo sandy loam, 2 to 6 percent slopes, 

moderately eroded__...----.....222-------- 569 2 
Newaygo sandy loam, 6 to 12 percent slopes, 

moderately eroded... 360 J] 
Newaygo sandy loam, 12 to 18 percent slopes, 


moderately croded..._--....2222- eee 102 (4) 
Newaygo sandy loam, 18 to 40 percent slopes, 
moderately eroded_..-.-_-_..-_.___-------- 72 (O) 


Otisco loamy sand, 0 to 2 percent slopes__..___- 368 aad 


Otisco loamy sand, 2 to 6 percent slopes________ 174% 
Otisco sandy loam, 0 to 2 percent slopcs___-.._- 385 eal 
Otisco sandy loam, 2 to 6 percent slopes..-._____ 204 1 
Perrin loamy sand, ‘0 to 2 percent slopes______.- 878 2 
Perrin loamy sand, 2 to 6 percent slopes___._._- 445 1 
Perrin loamy sand, 2 to 6 percent slopes, mod- 

etatelycrodedi..... ois neat See eee le 103 GY) 
Perrin sandy loam, 0 to 2 percent slopes___---_- 202 eh 
Perrin sandy loam, 2 to 6 percent slopes.-_____- 252 a 
Pewamo clay loam__..----------------------- 1, 507 .4 
Pewamo loam 22 -.22-22es0ceonescuneeeene 1, 619 4 
Plainfield sand, slightly acid variant, 0 to 6 

percent slopes__.__----.-.-----.-.-------- 163 () 
Plainfield sand, slightly acid variant, 6 to 12 

percent slopes, moderately eroded___---_-.-- 315 1 
Plainfield sand, slightly acid variant, 12 to 18 

percent slopes, moderately croded__________- 57 C‘) 
Plainfield sand, slightly acid variant, 18 to 25 

percent slopes, moderately eroded_____-._--. 61 (1) 
Riflesmtek: 2 see 5s es Sete esto 152 () 
Saranac clay loam___-..-.-----.--.--------.- 662 2 
Saranac silt loam___...----.-.2 22 -- ee 2, 734 7 
Sebewa loam____..-.------------------------ 7, 449 2. 0 
Selkirk loamy sand, 0 to 2 percent slopes... _- 95 (‘) 
Selkirk silt loam, 0 to 2 percent slopes__-..-__-- 851 (0) 
Shallow sandy land__---.--.-..-22-2 2 ie 78 ()- 
Shoals clay loam, heavy subsoil variant..._____ 43 (1) 


1 Less than 0.05 percent. 


depth of 24 inches in the moderately well drained soils. 

Surface runoff is very slow, permeability is very rapid, 
and the available moisture capacity and natural fertility 
are low. 

The Abscota soils ave in the drainage sequence that 
includes the somewhat poorly drained Algansee soils and 
the poorly drained or very poorly drained Glendora soils, 
Although they formed m sand and loamy sand, their 
drainage is comparable to that of the Landes soils, which 
formed in lonmy fine sand and fine sandy loam. 

Abscota loam (0 to 1 percent slopes) (Ac).—This soil 
occurs on flat bottom lands and flood plains that border 
rivers and creeks. The texture of the surface layer varies 
within short distances but is dominantly loam. The sec- 


Soils Area {Extent 


: , é Percent 
Shoals loam, heavy subsoil variant......__.---- 7 


Shoals sandy loam, heavy subsoil variant__.-__- 69 (1) 


Sims clay loam_..._...0.2-222-- eee ee 218 0.1 
Sims loanics cco: 2oo kc he oe eel ue ee 972 .3 
Spinks loamy sand, 0 to 2 percent slopes____._- 403 cod 
Spinks loamy sand, 2 to 6 percent slopes. _..._- 1, 1389 .3 


Spinks loamy sand, 2 to 6 percent slopes, mod- 
erntely eroded___..__.----.- 2 eee 

Spinks loamy sand, 6 to 12 percent slopes, mod- 
erately croded___._... 2-22 eee 1, O11 3 

Spinks loamy sand, 6 to 12 pereent slopes, 


severely eroded____.._-- 22 308 1 
Spinks loamy sand, 12 to 18 percent slopes, mod- 

erately eroded_..-.-2- ee eee 102 0) 
Spinks loamy sand, 12 to 18 percent slopes, 

severcly eroded___.....---2-22 222i e-- -e 290 1 
Tawas muck___-_---..--------_------------- 2, 821 8 
Tuscola soils, 0 to 2 percent slopes_--_.___----- 102 () 
Tuscola soils, 2 to 6 percent slopes__....___-~~- 362 1 
Tuscola soils, 2 to 6 percent slopes, moderately 

eroded___.-.22-22 2 _ poe weeidioule cae teas fee oe 568 2 
Tuscola soils, 6 to 12 percent slopes, moderately 

CrOdEd | 22k ine a is eon ae 2 eee eal 124 Q) 
Tuscola loamy fine sand, 2 to 6 percent slopes---_- 74 (4) 
Ubly sandy clay loam, 6 to 12 percent slopes, 

severely eroded____-__----.___-_...---_----- 242 1 
Ubly sandy loam, 0 to 2 percent slopes/___-_-- 270 ol 
Ubly sandy loam, 2 to 6 percent slopes_....---- 1, 200 .3 
Ubly sandy loam, 2 to 6 percent slopes, mod- 

erately eroded_.....-.---.---- ee 1, 143 3 
Ubly sandy loam, 6 to 12 percent slopes, mod- 

eratcly croded__.._--_. eee 601 2 
Ubly sandy loam, 12 to 18 percent slopes, mod- 

erately croded___...-_----------.2------uee 201 1 


Ubly sandy loam, 18 to 25 percent slopes, mod- 
eratcly eroded__.-..-.- eee (') 
Wealllclbssoisije2. Siow o) ooh er ee loon 53] @ 


Wasepi sandy loam, 0 to 2 percent slopes__--.-- 390 1 
Wasepi sandy loam, 2 to 6 percent slopes_..----- 304 .1 
Wasepi-Brady loamy sands, 0 to 2 percent slopes. 533 wl 
Wasepi-Brady loamy sands, 2 to 6 percent slopes. 307 .1 
Wasepi-Brady sandy loams, 0 to 2 percent slopes 159 2) 
Wasepi-Brady sandy loams, 2 to 6 percent slopes. 139 | () 
Washtenaw soils_.-- 2-5 eee 415 ad 
Willette-Linwood mucks__--...-...2--.-_----- 815 .2 
Wind eroded land, sloping.......--.2-2---2-- 217 ai 
Wind eroded land, steep....____...-.____--_-- 135 | 
dc) 1) Ad lO SP eee Neem ee eT 2365, 405 97.9 


* Total area of the county is 368,000 acres. Difference is made 
up of lakes and miscellancous areas not classified. 


ond layer generally is sandy loam. In places the first 
and second layers are limy. In a few places numerous 
stones occur both on the surface and to a depth of 42 
inches. Included in the areas mapped are a few small 
areas in which the surface layer is loamy sand or sandy 
loam 

Most of this soil is cultivated, but some small areas 
are in farm woodlots. Corn, pasture, and hay are the 
principal crops. Areas where stones are numerous are 
not suited to cultivated crops but can be used for hay 
or improved pasture. Low natural fertility, droughtiness, 
and occasional flooding are the major limitations. (Soil 
management unit L4aA (IIIw); woodland suitability 
group QO; wildlife suitability group 5) 
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Abscota loamy sand (0 to 1 percent slopes) (Ao).—This 
soil occurs on bottom lands bordering rivers and creeks. 
The surface layer is very dark grayish brown or dark 
grayish brown and is moderate in organic-matter con- 
tent. It varies in texture within short distances but 1s 
dominantly loamy sand. In most places the second layer 
is also loamy sand. In some areas both the first and 
second layers are limy. Gray and light brownish-gray 
mottles occur in places below a depth of 24 inches. In- 
cluded in the areas mapped are small areas in which the 
surface layer is loam or sandy Joam. 

Most of this soil is cultivated. Some small arcas are 
in farm woodlots. ‘The principal crops are corn, hay, 
and pasture. Occasional flooding, low natural fertility, 
and droughtiness are the major lmitations. (Soil man- 
agement unit L-4aA (ITIw) ; woodland suitability group 
O; wildlife suitability group 5) 

Abscota sandy loam (0 to 1 percent ep) (Ad).—This 
soil occurs on slightly elevated bottom lands and flood 
plains bordering rivers and creeks. The surface layer 1s 
very dark grayish brown and is moderately high in or- 
ganic-matter content. It varies in texture within short 
clistances but is dominantly sandy loam. In many areas 
the first and second layers are limy. Gray and light 
brownish-gray mottles occur in places below a depth of 
24 inches. Included in the areas mapped are small areas 
in which the surface layer is loam or loamy sand. 

Most of this soil is cultivated. Some areas are in farm 
woodlots. The principal crops are corn, hay, and pasture. 
Occasional flooding, low natural fertility, and droughti- 
ness are the major limitations. (Soil management unit 
L4aA (ITIw); woodland suitability group O; wildlife 
suitability group 5) 


Algansee Series 


The Algansce series is made up of somewhat poorly 
drained soils that formed in neutral to calcareous strati- 
fied sand and loamy sand. These soils occur throughout 
the county, generally as small areas, on level to gently 
sloping flood plains. The native vegetation consisted 
mainly of red maple, elm, swamp oak, and aspen. 

Typical profile of Algansee sandy loam: 

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granwlar structure; friable ; 
neutral; moderately high organic-matter content; 
abrupt, smooth boundary. 

IIC1I—10 to 15 inches, dark grayish-brown (10YR 4/2) fine 
sand; common, fine, faint, yellowish-brown (10YR 
5/6) mottles; single grain; loose; calcareous; grad- 
ual, wavy boundary, 

IlIC2—15 to 36 inches, brown (10YR 5/3) loamy sand; com- 
mon, medium, faint, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; calcareous; clear, wavy 
boundary. 

ITIC3—36 to 66 inches +, dark grayish-brown (10YR 4/2) 
loamy sand; common, medium, faint, dark yellowish- 
brown (10¥R 4/4) mottles; single grain; loose; 
calcareous, 


The Ap horizon ranges from very dark grayish brown 
(10YR 3/2) to dark grayish brown (10YR 4/2) or very 
dark brown (10YR 2/2) in color and from loamy sand 
to loam in texture. Where the Ap horizon is loam, it is 
underlain at a depth of 6 to 12 inches by sand or loamy 
sand. The depth to motiling ranges from 8 inches to 


about 20 inches. The mottles range from yellowish brown. 
(10YR 5/6) to pale brown (10YR 6/3) or gray (lOYR 
6/1). In many areas thin very dark brown (1OYR 2/2) 
layers, relatively high in organic-matter content, occur 
in the C horizon. In some places there are thin layers 
of fine gravel or sandy Joam in the lower part of the C 
horizon, 

Surface runoff is very slow, permeability is rapid, and 
the available moisture capacity and natural fertility are 
low. 

Drainage on the Algansce soils is similar to that of the 
Ceresco soils, although the Ceresco soils developed in 
loamy fine sand to fine sandy Joam. 

Algansee loam (0 to 1 percent slopes) (Ae).—This soil 
occurs on bottom lands bordering rivers and creeks, The 
surface layer is very dark grayish brown, dark grayish 
brown, or very dark brown, and it is moderately high in 
organic-matter content. It varies in texture within short 
distances but is dominantly loam that is 6 to 12 inches 
thick over sand or Joamy sand. Included in the areas 
mapped are small areas in which the surface Jayer is 
sandy loam or loamy sand. 

Much of this soil is cultivated. The rest is used for 
farm woodlots. The principal crops are corn, hay, and 
pasture. Somewhat poor drainage, low natural fertility, 
droughtiness, and occasional flooding are the major Jim1- 
tations. (Soil management unit L-4cA. (IIIw); wood- 
land suitability group O; wildlife suitability group 6) 

Algansee loamy sand (0 to 2 percent slopes) (Ag).—- 
This soi] occurs on bottom lands bordering rivers and 
creeks. The surface layer varies in texture but is domi- 
nantly very dark grayish-brown loamy sand. It is 
moderate in organic-matter content. In many areas there 
are thin layers of fine gravel, in the third and fourth 
layers. Included in the areas mapped are smal] areas in 
which the surface layer is sandy loam or loam. 

Some areas of this soil ave cultivated. Others are used 
for farm woodlots. The principal crops are corn, hay, 
and pasture. The major limitations are low natural fer- 
tility, somewhat poor drainage, occasional flooding, and 
dronghtiness in dry years. (Soil management unit L-4cA 
(IIIw); woodland suitability group O; wildlife suitabil- 
ity group 6) 

Algansee sandy loam (0 to 1 percent slopes) (Ah)— 
This soil occurs on bottom Jands bordering rivers and 
creeks. The surface layer varies in texture within short 
distances but is dominantly very dark grayish-brown 
sandy loam. It is moderately high in organic-matter con- 
tent. In many areas there are thin layers of fine gravel 
in the third and fourth layers. In a few small areas, 
numerous stones occur both on the surface and through- 
out the soil material. Some small areas in which the 
surface Inyer is loam or loamy sand were included in the 
areas mapped. 

Most areas of this soi] are cultivated, some areas are 
used for farm woodlots, and stony areas are used mainly 
for pasture or woods. The principal crops are corn, hay, 
and pasture. Low natural fertility, somewhat poor dratn- 
age, occasional flooding, and droughtiness in prolonged 
dry periods ave the major limitations. (Soil management 
unit L4c6A (Tw); woodland suitability group O; mild- 
life suitability group 6) 
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Alluvial Land, Marl Substratum 


Alluvial land, marl substratum (0 to 1 percent slopes) 
{Am} consists of somewhat poorly drained soils that 
formed in recently deposited sand, loamy sand, and sandy 
loam. These soils are underlain by marl at a depth of 
10 to 40 inches. They are in level areas along the outer 
margin of broad flood plains, adjacent to strongly sloping 
or steep uplands. They commonly are on alluvial fans 
at the mouth of narrow, steep-sided drains that are ac- 
tively eroding. Most areas are along the Grand River 
in Easton Township. The vegetation is sparse because 
of the deposition of new material. 

Soils of this land type generally have a very dark 
gyvayish-brown sandy loam surface layer about 10 inches 
thick. The texture of this layer ranges from sand_to 
loamy sand or sandy loam within short distances. This 
layer has weak granular structure and is calcareous. 

The material below the surface layer, to a depth rang- 
ing from 10 to 40 inches, is mainly sandy loam mottled 
with various colors, This material has weak granular 
structure and is calcareous, It is underlain by gray marl. 
The depth to marl ranges from 10 to 40 inches but com- 
monly is about 24 inches. The marl is massive and 
calcareous. 

Surface runoff is slow or very slow, permeability is 
moderately rapid, and the available moisture capacity 
and natural fertility are moderately low or low. 

Most of this acreage is idle. A few areas are used for 
pasture or hay. The major limitations are somewhat 
poor drainage, high soil reaction, and low or moderately 
low fertility and available moisture capacity. (Soil 
management unit M/mcA (VIw); woodland suitability 
group O; wildlife suitability group 6) 


Au Gres Series 


The Au Gres series consists of somewhat poorly drained 
soils that formed in sand on the level to gently sloping 
parts of outwash plains and moraines. These soils occur 
largely in the northern part of the county. They devel- 
oped under forest consisting mainly of northern hard- 
woods and some white pine and cedar. 

Typical profile of Au Gres sand: 


Al—O to 5 inches, very dark grayish-brown (10YR 3/2) 
sand; very weak, fine, granular structure; very fri- 
able; medium acid; moderately high organic-matter 
content; abrupt, smooth boundary. 

A2—5 to 9 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; medium acid; abrupt, wavy 
boundary, 

B2thir—9 to 12 inches, dark reddish-brown (5YR 8/8) sand: 
single grain; weakly cemented in places; few hard 
concretions; loose; medium acid; gradual, irregular 
bomndary. 

B22ir—12 to 21 inches, dark yellowish-brown (10YR 4/4) 
sand; few, fine, faint, brownish-yellow (10YR 6/6) 
mottles in lower part; single grain; loose; medium 
acid: gradual, irregular boundary. 

B8—21 to 33 inches, brown (10¥R 5/3) sand: few, fine, dis- 
tinct, brownish-yellow (10¥R 6/6) mottles; single 
grain; loose; medium acid: gradual, wavy boundary. 

C--33 inches +, pale-brown (10¥R 6/3) sand; many, fine, 
distinct, yellow (10YR 7/6) mottles; single grain; 
loose; slightly acid. 


In a few places, the A2Q horizon is lacking or is very 
thin. The soln ranges from strongly acid to slightly 


acid in reaction and from 20 to 40 inches in thickness. 
The C horizon is slightly acid to mildly alkaline. 

Surface runoif is very slow, permeability is rapid, and 
the available moisture capacity and natural fertility are 
low. 

The Au Gres soils are coarser textured throughout the 
solum than the Otisco and Gladwin soils, and they lack 
the Bt horizon that is characteristic of these soils. The 
Gladwin soils are underlain by sand and gravel at a 
depth of 18 to 42 inches. ; 

Au Gres sand (0 to 8 percent slopes) (As)—This soil 1s 
on level to undulating lake and outwash plains. In most 
areas it has a profile similar to the one described as 
representative of the series. In some areas there is a 
cemented layer of iron oxide and organic matter at a 
depth of 10 to 18 inches. 

Most of the acreage is idle or in second-growth forest 
or pasture. White pine and red pine have been planted 
in a few places, where the Au Gres soil is associated with 
soils of the Grayling series. Somewhat poor drainage 
and low natural fertility are the major management 
limitations. (Soil management unit 5bA. ([Vw); wood- 
land suitability group F; wildlife sintability group 6) 


Barry Series 


In the Barry series ave poorly drained and very poorly 
drained soils that formed in calcareous sandy loam till. 
These soils are in level or nearly level areas anc slight 
depressions on till plains and moraines The native vege- 
tation consisted of mixed stands of hardwoods but was 
dominantly elm, ash, hickory, pin oak, and aspen. 

Typical profile of Barry loam: 

Ap—0 to 8 inches, very dark gray (10YR 3/1) loam; mod- 
erate, fine, granular structure; friable; high orgnnic- 
matter content; neutral; abrupt, smooth boundary. 

A12—8 to 12 inches, very dark brown (10YR 2/2) loam; 
moderate, fine, subangular blocky structure; friable; 
neutral; gradual, wavy boundary. 

B21g—12 to 16 inches, dark grayish-brown (1LOYR 4/2) loam: 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; moderate, fine, subangular blocky 

' structure; friable; neutral; gradual, wavy boundary. 

B22g—16 to 24 inches, grayish-brown (2.5Y 5/2) light sandy 
clay loam; common, medium, distinct, light olive- 
brown (2.5¥ 5/6) mottles; dark grayish-brown 
(10¥R 4/2) coats on numerous peds; weak, medium, 
subangular blocky. structure; firm; neutral; diffuse, 
irregular boundary. 

B28g—24 to 38 inches, light brownish-gray (10YR 6/2) 
sandy loam; common, medium, distinct, yellowish- 
brown (10¥R 5/6) mottles; weak, coarse, subangular 
blocky structure; friable; mildly alkaline; abrupt, 
irregular boundary. 

C—88 inches +, light brownish-gray (2.5Y 6/2) sandy loam; 
common,. medium, distinct, olive-vellow (2.5Y 6/8) 
mottles ; massive; friable; calcareous. 


The B22¢ and B23g horizons range from heavy sandy 
loam to sandy clay loam or light clay loam. The depth 
to the calcareous C horizon ranges from 24 to 50 inches, 
In some areas thin strata of loamy sand or sand occur 
in the profile. 

Surface runoff is very slow or ponded, permeability is 
moderate, and the available moisture capacity and fer- 
tility are moderate. 

_The Barry, soils have a coarser textured B horizon than 
the Brookston, soils, and their C horizon is sandy loam 
instead of loam to light clay loam. 
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Barry loam (0 to 1 percent slopes) (Ba).—This soil is 
on broad flats, in shallow basins and swales, and in nar- 
row depressions bordering natural drains on the uplands. 
In some areas it is closely associated with the Brookston 
soils. In these areas, small areas of Brookston soils are 
included in the areas mapped. Also included are a few 
small gently sloping areas. 

Areas with adequate drainage are used mostly for corn, 
wheat, oats, beans, and legume-grass hay or pasture, A 
few small areas are in farm woodlots. Poor drainage is 
the major limitation. (Soil management unit 8cA (IIw) ; 
woodland suitability group Wy; wildlife suitability 
eroup 2) 

Barry sandy loam (0 to 1 percent slopes) (Bd)—This 
soil occurs on the broad flats, in shallow basins and 
swales, and in narrow depressions bordering natural 
drains on the uplands. The layer of Hmy sandy loam 
occurs at a depth of 42 inches or slightly more. 

Most of the acreage is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Some undrained areas 
ave used for farm woodlots. Poor drainage is the major 
limitation. (Soil management unit 8cA (IIw) ; woodland 
suitability group W; wildlife suitability group 2) 


Belding Series 


The Belding series consists of somewhat poorly drained 
soils that formed in loamy fine sand to fine sandy loam 
that is underlain at a depth of 18 to 42 inches by calcare- 
ous loam, clay loam, or silty clay loam till. These soils 
occur on the level to gently sloping parts of till plains 
and low moraines throughout the northern part of the 
county. The native vegetation consisted of mixed stands 
of hardwoods, principally elm, maple, oak, hickory, and 
some scattered white pine. 

Typical profile of Belding sandy loam: 


Ap—0 to 9 inches, very dark grayish-brown (LOYR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
moderately high organic-matter content; neutral; 
abrupt, smooth boundary. : 

B21ir—9 to 16 inches, strong-brown (7.5YR 5/6) sandy loam; 
few, fine, distinct, brownish-yellow (10YR 6/6) mot- 
ties; weak, fine, granular structure; friable; medium 
acid; clear, wavy boundary. 

B22ir—16 to 21 inches, dark-brown (7.5YR 4/4) sandy loam; 
few, fine, distinct, very pale brown (10YR 7/4) mot- 
tles; weak, medium, subangular blocky strueture; 
friable; medium acid; clear, wavy boundary. 

B’21t—21 to 28 inches, strong-brown (7.5YR 5/6) heavy 
sandy loam; common, medium, distinet, brownish- 
yellow (10YR 6/6) mottles; weak, medium, sub- 
angular blocky structure; friable; slightly acid; 
clear, wavy boundary. 

IIB’22t—28 to 36 inches, brown (7.5YR 5/4) clay loam; com- 
mon, medium, distinct, brownish-yellow (10YR 6/6) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; slightly acid; abrupt, wavy boundary. 

IIC—86 inches +, brown (7.5YR 5/4) clay loam; common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles ; massive; firm; calcareous. 


In undisturbed areas, there is a gray or light-gray A2 
horizon above the B2lir horizon. In places a 1- to 4-inch 
grayish-brown (10YR 5/2) sandy loam A’2 horizon oc- 
curs above the B’21t horizon. In some places a calcareous 
horizon of sandy loam to loamy fine sand occurs between 
the IITB’22t and TIC horizons. 

Surface runoff is slow, and permeability is moderately 
rapid im the solum and moderately slow in the substra- 


tum. Natural fertility is medium, and the available 
moisture capacity is moderately low. 

The Belding soils are in the drainage sequence that in- 
cludes the well drained and moderately well drained 
Ubly soils and the poorly drained and very poorly 
drained Breckenridge soils. They are finer textured 
throughout the solum than the Tosco soils. 

Belding sandy loam, 0 to 2 percent slopes (BeA)— 
This soil occurs on small shallow flats and in swales at the 
higher elevations on gently undulating uplands. In some 
areas the surface layer is about 12 inches thick because of 
an accumulation of soil material that washed from adja- 
cent uplands. This soil is closely associated with the 
Ubly soils, and small areas of the Ubly soils are included 
in some of the areas mapped. 

Adequately drained areas can be used for corn, wheat, 
oats, white beans, hay, and pasture. Some undrained 
areas are in farm woodlots or permanent pasture. Mod- 
erately low available moisture capacity and excess wet- 
ness are major limitations. (Soil management unit 
3/2bAB (IIw); woodland suitability group G; wildlife 
suitability group 2) 

Belding sandy loam, 2 to 6 percent slopes (Be8)— 
This soil occurs on low ridges and in gently sloping areas 
on the uplands. The surface layer contains a moderate 
amount of organic matter and generally is dark brown in 
color. In a few areas part of the original surface layer 
has been removed by erosion, and the present surface 
layer is brown to strong brown. Included in many of the 
areas mapped are small areas of higher lying Ubly soils. 

Most of this acreage is used for corn, wheat, oats, white 
beans, and hay or pasture. A few areas are in farm 
woodlots. Moderately low available moisture capacity 
and excess wetness are major limitations. (Soil manage- 
ment unit 38/2bAB (Iw) ; woodland suitability group G 
wildlife suitability group 2) 


; 


Bergland Series 


In the Bergland series are very poorly drained soils 
that formed in reddish or pinkish, calcareous lacustrine 
silty clay or clay. These soils occur in small level areas 
and depressions on the Jake plains. They are widely 
scattered throughout the northern third of the county. 
The native vegetation consisted mainly of mixed stands 
of elm, ash, birch, aspen, maple, hemlock, white cedar, 
and spruce. 

Typical profile of Bergland silty clay loam: 

Ap—O to 7 inches, black (10YR 2/1) silty clay loam; weak, 
coarse, granular structure; firm; high organic-matter 
content; neutral; abrupt, smooth boundary. 

B—7 to 35 inches, reddish-brown (5YR 4/4) silty clay; com- 
mon, medium, distinct, dark yellowish-brown (10YR 
4/4) and gray (10¥YR 5/1) mottles; moderate, 
coarse, angular blocky structure; very firm; neutral; 
abrupt, wavy boundary. 

C—35 inches ++, reddish-brown (5¥R 5/4) silty clay; com- 
mon, coarse, distinct, gray (10YR 5/1) mottles; 
weak, very coarse, angular blocky structure; very 
firm; caleareous, 

In many undisturbed areas, there is a 1- to 12-inch 
layer of muck or peat on the surface. The B and C hori- 
zons are clay in some areas. The depth to the C horizon 
ranges from 20 to 86 inches, 
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Surface runoff is very slow or ponded, permeability is 
slow or very ‘slow, and the available moisture capacity 
and natural fertility are high. 

The Bergland soils are finer textured throughout the 
solum than the Sims soils, and their C horizon is reddish 
or pinkish clay or silty clay instead of grayish clay loam 
or silty clay loam. The Bergland soils are in the drain- 
age sequence that includes the well drained or moderately 
well drained Kent soils and the somewhat poorly drained 
Selkirk soils, 

Bergland silty clay loam (0 to 2 percent slopes) (Bg).— 
This soil occurs in nearly level to depressed areas, in 
shallow basins and swales, in narrow depressions borcer- 
ing natural drainageways, and on narrow toe slopes bor- 
dering areas of muck and peat. In many areas, there is a 
1- to 12-inch layer of muck or peat on the surface. In- 
cluded in the areas mapped are small areas of Willette 
muck. 

Most of this acreage is in farm woodlots or forest. A 
few areas are used for pasture and hay. Excess wetness 
is_a major limitation. (Soil management unit 1cA 
(IVw); woodland suitability group P; wildlife suita- 
bility group 4) 


Berville Series 


The Berville series is made up of poorly drained and 
very poorly drained soils that formed in loamy deposits 
that contained a considerable amount of gravel and sand. 
These soils are underlain at a depth of 18 to 40 inches by 
loam to silty clay loam. They occur in small nearly level 
areas and slight depressions on till plains and low mo- 
raines in the southern part of the county. The native 
vegetation consisted largely of elm, ash, hickory, maple, 
and swamp white oak. 

Typical profile of Berville loam: 


Ap—0 to 10 inches, very dark grayish-brown (1OYR 3/2) 
loam; moderate, fine, granular structure; friable; 
moderately high organic-matter content; neutral; 
abrupt, smooth boundary. 

B21g—10 to 20 inches, grayish-brown (2.5Y 5/2) sandy loam; 
common, fine, distinct, yellowish-brown (10YR 5/+) 
mottles; weak, medium, subangular blocky structure; 
friable; neutral; gradual, wavy boundary. 

IITB22g—20 to 80 inches, light brownish-gray (2.5Y 6/2) 
gravelly clay loam; common, medium, distinct, olive- 
brown (2.5Y 4/4) mottles; weak, medium, sub- 
angular blocky structure; firm; neutral; gradual, 
wavy boundary. 

IITB238g—30 to 88 inches, grayish-brown (2.5¥ 5/2) clay 
loam; common, medium, distinct, yellowish-brown 
(LOYR 5/6) mottles; weak, coarse, subangular 
blocky structure; firm; neutral; abrupt, wavy bound- 


ary. 

ITIC-—38 inehed ++, grayish-brown (2.5¥ 5/2) loam: com- 
mon, medium, distinct, dark-brown (10YR 4/8) mot- 
tles ; massive; firm; calcareous, 

The B22¢ and B28¢ horizons range from heavy sandy 
loam to clay loam, The upper part of the ILIC ‘horizon 
is not calcareous in some areas, particularly where the 
gravelly and sandy overburden approaches the minimum 
thickness of 18 inches. 

Surface runoff is very slow or ponded, permeability is 
moderate or moderately slow, and the available moisture 
ned and natural fertility are moderate or moderately 
high. 


The Berville soils are underlain by loam to silty clay 
loam, whereas the Sebewa soils are underlain by sand and 
gravel. They are more gravelly throughout the solum 
than the Barry soils, which are underlain by sandy loam. 

Berville loam (0 to 2 percent slopes) (Bh)—This soil 
occurs on broad flats, in shallow basins and swales, and 
in narrow depressions bordering natural drainageways 
on the uplands, Included in the areas mapped are small 
areas that slope as much as 6 percent. Water does not 
pond in these areas, because surface drainage is better 
than in Jess sloping areas, Also included are some small 
areas of Sebewa soils. 

Drained areas of this soil are used mainly for corn, 
wheat, soybeans, white beans, and legume-grass hay or 
pasture. Some areas are used for sugarbeets. Undrained 
areas are in farm woodlots or permanent pasture. Excess 
wetness is the major limitation. (Soil management unit 
8/2cA (IIw); woodland suitability group P; wildlife 
suitability group 2) 

Berville sandy loam (0 to 2 percent slopes) (8k).—This 
soil occurs on broad flats, in shallow basins and swales, 
and in narrow depressions bordering natural drainage- 
ways, on the uplands. The third and fourth layers gen- 
erally are sandy loam to light gravelly sandy day loam, 
Included in the areas mapped are small areas that slope 
as much as 6 percent. Water does not pond in these 
areas, because surface drainage is better than in the less 
sloping areas. Also included in some areas are small 
areas of the Sebewa soils. 

Drained areas of this soil are used for corn, wheat, soy- 
beans, white beans, and Jegume-grass hay or pasture. 
Undrained areas are in farm woodlots or permanent pas- 
ture. Excess wetness is the major limitation. (Soil man- 
agement unit 8/2cA (IIw); woodland suitability group 
P; wildlife suitability group 2) 


Blount Series 


In the Blount series are somewhat poorly drained soils 
that formed in calcareous clay loam or silty clay loam 
till. These soils occur in level to gently sloping or gently 
undulating areas on till plains and moraines. Although 
they are widely distributed throughout the southern two- 
thirds of the county, the larger areas are in the eastern 
part. The native vegetation was hardwood forest con- 
sisting largely of maple, elm, hickory, and some oak. 

Typical profile of Blount loam: 


Ap—0 to 7 inches, dark-brown (10YR 4/3) loam; moderate, 
fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary, 

A2—7T to 10 inches, pale-brown (10YR 6/8) loam; few, fine, 
distinct, yellowish-brown (10YR 5/4) mottles; mod- 
erate, fine, subangular blocky structure; friable; me- 
dium acid; clear, wavy boundary. 

B21g—10 to 13 inches, light-gray (10YR 7/2) light silty clay 
loam; few, medium, distinct, yellowish-brown (10YR 
5/6) mottles; moderate, medium, subangular blocky 
structure; firm; medium acid; clear, irregular bound- 


ary. 

B22—13 to 16 inches, brown (7.5YR 5/4) silty clay loam; 
common, medium, faint, yellowish-brown (10Y¥R 5/6) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; strongly acid; clear, irregular boundary. 

16 to 22 inches, dark-brown (7.5YR 4/4) silty clay 
loam; common, medium, faint, yellowish-brown 
(10YR 5/6) mottles; strong, subangular blocky 


B23. 
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structure; firm; slightly acid; gradual, wavy bound- 


ry. 

Bed99 to 28 inches, dark-brown (7.5YR 4/4) silty clay 
loam; common, medium, faint, yellowish-brown 
(10YR 5/8) mottles; strong, coarse, subangular 
blocky structure; firm; neutral; abrupt, irregular 
boundary. 

C—28 inches +, dark yellowish-brown (10YR 4/4) silty clay 
loam; common, medium, distinct, brown (10YR 5/2) 
mottles; coarse, blocky structure; firm; calcareous. 

The depth to mottling ranges from 7 to 16 inches. The 
B horizon ranges from clay loam to silty clay loam or 
light clay. The depth to the C horizon ranges from 20 
to 86 inches. 

Surface runoff is slow, permeability is moderately slow, 
and the available moisture capacity and natural fertility 
are moderately high. 

The Blount soils formed in clay loam or silty clay loam 
till and consequently are finer textured than the Conover 
soils, which formed in loam, silt loam, or light clay loam 
till. 

Blount loam, 0 to 2 percent slopes (BIA)—This soil 
occurs on broad flats and in small shallow swales on the 
uplands. The surface layer is dark-brown or dark gray- 
ish-brown loam. In some small aveas soil material that 
washed from surrounding uplands has formed a thin sur- 
face layer only 2 to 6 inches thick. Included in the areas 
mapped are small areas of Pewamo soils that are in de- 
pressions. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume-grass 
hay or pasture. Some cleared undrained areas are in 
permanent pasture. A few areas are in farm woodlots. 
Excess wetness and moderately slow permeability are the 
major limitations. (Soil management unit 15bAB 
(IIw) ; woodland suitability group Z; wildlife suitability 
group 4) 

Blount loam, 2 to 6 percent slopes (818)—This soil 
occurs on low swells and ridges on the uplands and on 
narrow toe slopes bordering areas of Pewamo soils. The 
surface layer is dark-brown loam. In some small areas, 
generally on toe slopes, soil material that washed from 
surrounding more sloping uplands has formed a thin sur- 
face layer, only 2 to 6 inches thick. Included in the areas 
mapped are small areas of Morley soils that occur on the 
crests of low ridges and swells, and small areas of Pe- 
wamo soils that occur around the edges of this soil and 
in small depressions within the mapped areas. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume-grass 
hay or pasture. Some cleared undrained areas are used 
for permanent pasture. A. few areas are in farm wood- 
lots. TExcess wetness and moderately slow permeability 
ave the major limitations. (Soil management unit 
L5bAB (IIw); woodland suitability group Z; wildlife 
suitability group 4) 

Blount loam, 2 to 6 percent slopes, moderately 
eroded (8!82).—This soil occurs on low ridges and swells 
on the uplands. Most of the original surface layer has 
been removed by erosion, and the present surface layer 
consists of pale-brown or light brownish-gray loam. It 
is low in organic-matter content. In most areas the depth 
to mottling ranges from 12 to 15 inches. Small seepy 
spots are common. Included in the areas mapped are 


small areas of Morley soils that occur on the crests of 
the low ridges and swells. 

This soil is used mainly for corn, wheat, oats, soybeans, 
and legume-grass hay or pasture. Tixcess wetness and 
moderately slow permeability are the major limitations. 
(Soil management unit 1.5bAB (Iw); woodland suit- 
ability group Z; wildlife suitability group 4) 


Boyer Series 


The Boyer series consist of well-drained soils that 
formed in loamy sand and light sandy loam outwash that 
is from 24 to 42 inches thick over calcareous coarse sand 
and gravel. These soils occur on nearly level to strongly 
sloping outwash plains, in old glacial drainageways, and 
on moraines. They are widely distributed throughout the 
southern part of the county and are extensive on outwash 
plains adjacent to streams in Danby, Sebewa, Portland, 
and Orange Townships. They developed under forest 
consisting mainly of oak, hickory, and some scattered 
white pine. 

Typical profile of Boyer loamy sand: 

Ap—0O to 7 inches, dark grayish-brown (10X¥R 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
slightly acid; moderately high organic-matter con- 
tent; abrupt, smooth boundary. 

A2—7 to 11 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, fine, granular structure; very friable; medium 
acid; clear, wavy boundary. 

B1i—11 to 18 inches, yellowish-brown (10YR 5/4) heavy 
loamy sand; weak, fine, subangular blocky structure; 
very friable; clear, wavy boundary. 

B21—18 to 27 inches, dark-brown (7.5YR 4/4) loam; weak, 
medium, subangular blocky structure; friable; me- 
dium acid; clear, wavy boundary. 

B22—27 to 34 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; medium acid; abrupt, irregular boundary. 

1IC—34 inches +, grayish-brown (10YR 5/2) sand and 
gravel; single grain; loose; calcareous. 

Fine gravel occurs on the surface in some areas. The 
texture of the Ap horizon ranges from loamy sand to 
sandy loam. The texture of the B22 horizon is sandy 
loam, sandy clay Joam, or light clay loam. Where the 
B22 horizon is sandy clay loam or light clay loam, the 
thickness does not exceed 9 inches. In some areas thin 
vertical strata of B22 material extend from several inches 
to as much as 2 feet into the TIC horizon. The depth to 
the IIC horizon generally ranges from 24 to 42 inches. 

Surface runoff is slow on the more gentle slopes and 
rapid on the stronger slopes. Permeability is moderately 
rapid, and the available moisture capacity and natural 
fertility are moderately low. 

The Boyer soils are in the drainage sequence that in- 
cludes the moderately well drained Perrin soils, the some- 
what poorly drained Wasepi soils, and the poorly drained 
and very poorly drained Gilford soils. The Boyer soils 
are coarser textured than the Fox soils. They are finer 
textured than the Spinks soils, and their B horizon com- 
monly oceurs as thin and, in places, discontinuous bands. 

Boyer loamy sand, 0 to 2 percent slopes (BmA).—This 
soil occurs on nearly level ontwash plains, moraines, and 
lake plains. In some small areas, because of local accu- 
mulations of soil from adjacent uplands, the surface layer 
is darker colored and somewhat higher in organic-matter 
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content than that of the soil described as typical of the 
series. 

This soil is used largely for corn, small grain, and al- 
falfa. Moderately low natural fertility and moderately 
low available moisture capacity are the major limitations. 
(Soil management unit 4aA (ITIs) ; woodland suitability 
group M; wildlife suitability group 5) 

Boyer loamy sand, 2 to 6 percent slopes (Bm8).—-This 
soil occurs on undulating or gently sloping terraces and 
outwash plains, principally in the valleys of streams, The 
plow layer is dark-brown loamy sand. Small areas of 
Perrin soils are included in some of the areas mapped. 

Most of this soil is used for corn, small grain, hay, pas- 
ture, and other general farm crops. Moderately low nat- 
ural fertility and moderately low available moisture ca- 
pacity are the major limitations. (Soil management unit 
4oB (ITs) ; woodland suitability group M; wildlife suit- 
ability group 5) 

Boyer loamy sand, 2 to 6 percent slopes, moderately 
eroded (B8m82).—This soil occurs in undulating or gently 
sloping areas, principally on high terraces adjacent to the 
valleys of streams and rivers. Most of the original sur- 
face layer has been lost through erosion, and the present 
surface layer is dark yellowish-brown loamy sand. In 
several small areas, the surface layer is brown. 

Most of this soil is used for corn, small grain, hay, pas- 
ture, and other general farm crops. Susceptibility to 
erosion, moderately low natural fertility, and moderately 
low available moisture capacity are the major limitations. 
(Soil management unit 4aB (ITIs) ; woodland suitability 
group M; wildlife suitability group 5) 

Boyer loamy sand, 6 to 12 percent slopes, moderately 
eroded (BmC2).—This soil occurs on sloping terraces, gen- 
erally adjacent to drainageways. The surface layer is 
dark yellowish-brown loamy sand. Included in the areas 
mapped are several small wooded areas in which the sur- 
face Jayer is very dark grayish brown. 

Runoff is rapid on these strong slopes. Consequently, 
the amount of water available for crops is limited, and 
erosion is a serious hazard if the soil is cultivated. 

Except for the small included wooded areas, all of this 
soil has been cleared. A large part of this acreage is used 
for corn, small grain, hay, pasture, and other general 
farm crops. <A snva]l acreage is idle. Susceptibility to 
erosion, moderately low natural fertility, and moderately 
low available moisture capacity are the major limitations. 
(Soil management unit 4aC (ITTe) ; woodland suitability 
group M; wildlife suitability group 5) 

Boyer loamy sand, 12 to 18 percent slopes, moderate- 
ly eroded (8mD2).—This soil occurs chiefly on high terraces 
adjacent to drainageways. The present surface layer 
commonly is dark yellowish-brown loamy sand and con- 
sists of a mixture of the grayish-brown and the yellow- 
ish-brown layers. It is low in organic-matter content. 

Runoff is rapid, and erosion is active if this soil is culti- 
vated. Because of the steeper slopes and greater runoff, 
this soil has less water available for plants than the Jess 
sloping soils. 

Little of the acreage is cultivated. Most areas are idle 
or in pasture. Moderately low available moisture ca- 
pacity, moderately low natural fertility, and suscepti- 
bility to erosion are the major limitations. (Soil manage- 


ment unit 4aD (IVe); woodland suitability group M; 
wildlife suitability group 5) 

Boyer loamy sand, 18 to 25 percent slopes, moderate- 
ly eroded {BpE2).—This soil occurs on strongly sloping 
stream terraces. In most areas the surface layer is yel- 
lowish-brown loamy sand and is low in organic-matter 
content. In a few areas it is very dark grayish brown. 

Runoff is more rapid on this soil than on the slightly 
eroded soils. Because the surface tends to crust, a full 
stand of plants is difficult to obtain. Fertility, quality of 
tilth, and content of organic matter have been reduced by 
erosion. 

Most of this soil is idle or in pasture. Susceptibility to 
erosion, moderately low available moisture capacity, and 
moderately low natural fertility are the major limita- 
tions. (Soil management unit 4a (VIe); woodland 
suitability group M; wildlife suitability group 5) 

Boyer loamy sand, 25 to 40 percent slopes, moderate- 
ly eroded (8pF2)—This soil occurs on steep terraces, 
generally adjacent to drainageways. ‘The present surface 
layer consists of a mixture of the very dark grayish- 
brown, grayish-brown, and yellowish-brown layers and 
in most places is brown loamy sand. The organic-matter 
content 1s low. The depth to loose sand and gravel com- 
monly is between 24 and 80 inches. 

At one time nearly all of this soil was used for crops, 
but now most of the acreage is idle or is used for pasture. 
A small acreage is in corn, small grain, and hay crops. 
Some areas have been replanted to trees. The use of 
machinery is limited on this soil because of the steep 
slopes. The major limitations are susceptibility to ero- 
sion, moderately low available moisture capacity, and 
moderately low fertility. (Soil management unit 4daF 
(Vile); woodland suitability group M; wildlife suit- 
ability group 5) 

Boyer sandy loam, 0 to 2 percent slopes (BnA)—This 
soil is on nearly level or gently undulating terraces and 
plains. The surface layer commonly is dark-brown. to 
dark grayish-brown sandy Joam and is moderately high 
In organic-matter content. In a few small areas, the sur- 
face layer is loamy sand. Included in the areas mapped 
are small areas of Perrin sandy loam, 

Most of this soil is used for general farm crops. Mod- 
erately low natural fertility and moderately low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 4aA (TITs); woodland suitability group 
M; wildlife suitability group 5) 

Boyer sandy loam, 2 to 6 percent slopes (BnB).—This 
soil occurs on undulating or gently sloping terraces and 
plains. It generally is associated with the steeper Boyer 
soils, The surface Jayer commonly is dark-brown sandy 
loam and is moderately high in organic-matter content. 
In a few small_areas the surface layer is loamy sand. 
Small areas of Perrin sandy loam were included in the 
areas mapped. 

Most of this soil is used for general farm crops. Mod- 
erately low natural fertility and moderately low avail- 
able moisture capacity are the major limitations. (Soil 
management unit 4aB (IITs); woodland suitability 
group M; wildlife suitability group 5) 

Boyer sandy loam, 2 to 6 percent slopes, moderately 
eroded (8nB2).—This soil occurs on undulating to gently 
sloping terraces and plains. It commonly is associated 
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with the steeper Boyer soils. The surface layer is domi- 
nantly dark yellowish-brown sandy loam and contains 
only a moderate amount of organic matter. Included in 
the areas mapped are small areas of loamy sand. 

Most of this soil is used for general farm crops. Mod- 
erately low natural fertility, moderately low available 
moisture capacity, and susceptibility to erosion are the 
major limitations. (Soil management unit 4aB (IITs) ; 
woodland suitability group M; wildlife suitability 
group 5) 

Boyer sandy loam, 6 to 12 percent slopes, moderately 
eroded (BnC2).—This soil occurs on sloping terraces and 
plains, generally adjacent to drainageways. The original 
surface soil has been removed by erosion. The present 
surface layer is a mixture of former underlying layers 
and is a dark yellowish-brown sandy loam. The organic- 
matter content is moderately low. 

Most of the acreage has been cleared, and a large part 
is used for pasture. A smaller acreage remains in forest 
or is idle. Moderately low available moisture capacity, 
moderately low natural fertility, and susceptibility to 
erosion are the major limitations. (Soil management 
unit 4aC (IITe) ; woodland suitability group M; wildlife 
suitability group 5) 

Boyer sandy loam, 12 to 18 percent slopes, moderate- 
ly eroded (8nD2).—This soi] is on strongly sloping terraces 
and plains and generally is adjacent to drainageways. 
Most of the original surface layer has been Jost through 
erosion. The present surface layer consists of a mixture 
of former underlying layers and is dark yellowish-brown 
sandy loam. In some small uncleared areas, all or nearly 
all of the original surface layer remains. 

Surface runoff is rapid, and erosion is active if this 
soil is cultivated. Because slopes are steeper and runoff 
is greater, this soil has Jess water available for plants 
than the less sloping Boyer soils. 

Most of this acreage is used for pasture. Some small 
areas remain in forest. Moderately low available mois- 
ture capacity, moderately low natural fertility, and sus- 
ceptibility to erosion are the major limitations. (Soil 
management unit 4aD (IVe) ; woodland suitability group 
M: wildlife suitability growp 5) 

Boyer very stony loamy sand, 0 to 2 percent slopes 
(BoA].—This soil occurs on nearly level outwash plains and 
terraces along rivers and streams. The individual layers 
are thin, and there is a layer of sand and gravel at a 
depth of 24 to 80 inches. Numerous stones and cobble- 
stones are on the surface and scattered throughout the 
soil material. 

This soil is moderately rapidly permeable and tends to 
be droughty. Most of the acreage is idle or is used for 
unimproved pasture. The major limitations are the many 
stones and cobblestones, which make cultivation difficult 
or impractical; the moderately low available moisture ca- 
pacity; and the moderately low natural fertility. (Soil 
management unit 4aA BC (Vs); woodland suitability 
group M; wildlife suitability group 5) 

Boyer very stony loamy sand, 2 to 6 percent slopes 
(BoB).—This soil occurs chiefly on undulating or gently 
sloping terraces along streams and rivers. The surface 
layer is dark-brown very stony loamy sand. Although 
some material from the underlying grayish-brown layer 
has been mixed with it, the surface layer consists mostly 
of the original surface soil. The individual layers of this 


soil are thin, and a layer of loose sand and gravel is at a 
depth of about 24: inches. Numerous stones and cobble- 
stones occur both on the surface and throughout the soil 
material, Permeability is moderately rapid, and the 
available moisture capacity and natural fertility are mod- 
erately low. In a few areas, the thickness of the surface 
layer has been reduced by erosion, and as a result the or- 
ganic-matter content has been lowered. 

Most of this soil is idle or is in unimproved pasture. 
The major limitations are the many stones and cobble- 
stones, which make cultivation dificult or impractical; 
the moderately low available moisture capacity ; and mod- 
erately low natural fertility. (Soil management unit 
40. ABC (Vs); woodland suitability group M; wildlife 
suitability group 5) 

Boyer very stony loamy sand, 6 to 12 percent slopes 
{BoC)—This soi] is principally on terraces along rivers 
and creeks. The surface layer consists of dark yellowish- 
brown very stony loamy sand. In most areas there are 
also numerous stones and cobblestones throughout the 
underlying soil material. The individual layers of this 
soil ave thin, and sand and gravel occur at a depth of 
about 24: mches. 

Most of this soil is in permanent pasture or is idle. 
The major limitations are the numerous stones and 
cobblestones, which make cultivation difficult or impracti- 
cal; the moderately low available moisture capacity; and 
moderately low natural fertility. (Soil management, unit 
4aA BC (Vs); woodland suitability group M; wildlife 
suitability group 5) 

Boyer and Spinks loamy sands, 0 to 2 percent slopes 
(BsA).—These soils occur mostly on nearly level to undulat- 
ing low terraces. They have a dark grayish-brown sur- 
face layer that is moderately high in organic-matter con- 
tent. Stones occur on the surface in a few areas. The 
Boyer soil is finer textured than the Spinks. In the 
Spinks soil, the B horizon commonly occurs as thin and, 
in places, discontinuous narrow bands. The Spinks soil 
is described m detail under the heading “Spinks Series.” 
Included in the areas mapped are small areas of the 
Plainfield soils, slightly acid variant. 

Most of this acreage is used for corn, small grain, 
beans, hay, pasture, and other general farm crops. A few 
areas are in farm woodlots. The major limitations are 
moderately low available moisture capacity and moder- 
ately low natural fertility. (Soil management unit 4aA 
(IIIs); woodland suitability group M; wildlife suita- 
bility group 5) 

Boyer and Spinks loamy sands, 2 to 6 percent slopes 
(BsB].—These soils occur mostly on low rounded ridges and 
mounds on the valley plains. Some areas are on valley 
terraces. In these areas, the surface layer is dark grayish 
brown and is from 12 to 14 inches thick because of the 
accumulation of soil materials from adjacent uplands. 
Included in the areas mapped are some small areas of a 
sandier soil. The Spinks soil is described under the head- 
ing “Spinks Series.” 

Most of this acreage is used for corn, small grain, 
beans, hay, pasture, and other general farm crops. Some 
areas are in farm woodlots. Moderately low natural: fer- 
tility and moderately low available moisture capacity are 
the major limitations. (Soil management unit 4aB 
(IITs); woodland suitability group M; wildlife suita- 
bility group 5) 
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Boyer and Spinks loamy sands, 2 to 6 percent slopes, 
moderately eroded (BsB2)—These soils occur on low 
rounded ridges on the uplands. Most of the original sur- 
face layer has been lost through erosion, and the present 
surface layer is brown or yellowish-brown loamy sand. 
It is low in organic-matter content. Included in the areas 
mapped are small areas in which the dark-brown layer 
has been exposed by erosion. Also included are some 
small areas of a sandier soil. The Spinks soil is described 
under the heading “Spinks Series.” 

Most of this acreage is used for corn, small grain, 
beans, hay, pasture, and other general farm crops. Yields 
generally are low. The major limitations are moderately 
low natural fertility, moderately low available moisture 
capacity, and susceptibility to erosion. (Soil manage- 
ment unit 4aB (IIIs); woodland suitability group M 
wildlife suitability group 5) 

Boyer and Spinks loamy sands, 6 to 12 percent 
slopes, moderately eroded (8sC2|.—These soils occur 
mostly on short convex slopes on the uplands and on 
short slopes adjacent to the valleys of rivers and creeks. 
Most of the original surface layer has been lost through 
erosion. The present surface layer is brown or yellowish- 
brown loamy sand and contains little organic matter. In- 
cluded in the areas mapped are a few areas that are not 
eroded and some that are only slightly eroded. Also in- 
cluded are a few small areas of a sandier soil. The 
Spinks soil is described in detail under the heading 
“Spinks Series.” 

Most of this acreage is idle or in shrubs and second- 

rowth forest. A few areas are used for pasture or hay. 

Succaplibility to erosion, moderately low natural fer- 
tility, and moderately low available moisture capacity 
are the major limitations. (Soil management unit 4aC 
(TITe); woodland suitability group M; wildlife suita- 
bility group 5) 

Boyer and Spinks loamy sands, 12 to 18 percent 
slopes, moderately eroded (BsD2)—These soils occur on 
short slopes, both on the uplands and adjacent to valleys. 
Most of the original surface layer has been Jost through 
crosion. The present surface layer is brown or yellowish- 
brown loamy sand and contains little organic matter. 
Some areas are stony and are difficult to farm. The 
Spinks soil is described in detail under the heading 
“Spinks Series,” 

Most of this acreage is idle, a few areas are used occasion- 
ally for pasture or hay, and some small areas have been 
planted to pine. The major limitations are moderately 
low available moisture capacity, moderately low natural 
fertility, and_susceptibility to erosion. (Soil Manage- 
ment unit 4aD (IVe); woodland suitability group M; 
wildlife suitability group 5) 

Boyer and Spinks loamy sands, 18 to 25 percent 
slopes, moderately eroded (BsE2)—These soils occur on 
short slopes in valleys and on uplands. Most of the 
original surface layer has been lost through erosion. ‘The 
present surface layer is brown or yellowish-brown loamy 
sand and contains little organic matter. Included in the 
areas mapped are a few small areas of severely eroded 
soils that are low in organic-matter content. The Spinks 
soil is described in detail under the heading “Spinks 
Series.” 

Most of this acreage is idle or in second-growth forest 
and shrubs. A few areas have been planted to pine. The 
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major limitations are moderately low available moisture 
capacity, moderately low natural fertility, and suscepti- 
bility to erosion. (Soil management unit 4aE (VIe) ; 
woodland suitability group M; wildlife suitability 
group 5) 

Boyer and Spinks loamy sands, 25 to 40 percent 
slopes (BsF)—These soils occur on short steep slopes 
adjacent to valleys and drainageways. The Spinks soil 
is described in detail under the heading “Spinks Series.” 

In most areas the vegetation consists primarily of oak, 
hickory, and some scattered white pine and red pine. 
The major limitations are moderately low available mois- 
ture capacity, moderately low natural fertility, steep 
slopes, and susceptibility to erosion. (Soil management 
unit 4a (VITe); woodland suitability group M; wild- 
life suitability group 5) 

Boyer and Spinks loamy sands, 25 to 40 percent 
slopes, severely eroded (BsF3).—These soils are on steep 
slopes, generally adjacent to drainageways and valleys. 
All of the original surface layer and part of the under- 
lying layer have been lost through erosion. The present 
surface layer in most areas is dark-brown to yellowish- 
brown loamy sand. Shallow blowouts occur on some 
west-facing slopes, and there are shallow gullies in some 
areas. The Spinks soil is described in detail under the 
heading “Spinks Series.” 

Most of the acreage is idle or in second-growth forest 
and shrubs. Some areas have been planted to pine. The 
major limitations are moderately low available moisture 
capacity, moderately low natural fertility, steep slopes, 
and susceptibility to erosion. (Soil management unit 
4aR3 (Vile); woodland suitability group M; wildlife 
suitability group 5) 


Brady Series 


The Brady series consists of somewhat poorly drained 
soils that formed in sandy loam and loamy sand outwash 
material that is from 42 to 66 inches thick over neutral 
or calcareous loose sand and gravel. These soils occur 
on level to gently sloping outwash plains, valley trains, 
lake plains, and deltas. They are widely distributed 
throughout the southern two-thirds of the county, mainly 
along the Grand and Maple Rivers and associated out- 
wash plains. The native vegetation was principally de- 
ciduous forest consisting largely of elm, ash, swamp white 
oak, soft maple, and hickory. 

Typical profile of Brady sandy loam: 


Ap—0 to 7 inches, very dark grayish-brown (10¥R 3/2) 
sandy loam; weak, fine, granular structure; very 
friable; high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A2g—7 to 10 inches, light brownish-gray (10YR 6/2) light 
sandy loam; few, fine, distinct, yellowish-brown 
(10¥R 5/4) mottles; moderate, fine, granular struc- 
ture; very friable; medium acid; clear, smooth 
boundary. 

Big—10 to 13 inches, grayish-brown (10YR 5/2) light sandy 
loam; common, fine, distinct, strong-brown (7.5YR 
5/8) mottles; moderate, medium, subangular blocky 
structure; friable; medium acid; clear, wavy bound- 


ary. 

B2lg—13 to 19 inches, light-gray (10YR 7/2) sandy clay 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; moderate, medium, sub- 
angular blocky structure; firm; strongly acid; grad- 
ual, wavy boundary. 
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B22g—19 to 33 inches, grayish-brown (10YR 5/2) light 
sandy loam; common, medium, distinct, strong-brown 
(7.5YR 5/8) mottles; weak, medium, subangular 
blocky structure; friable; strongly acid; gradual, 
irregular boundary. 

TIB3—33 to 48 inches, pale-brown (10YR 6/3) loamy sand; 
single grain; loose; slightly acid; abrupt, irregular 
boundary. 

ITIC—48 inches +, pale-brown (10YR 6/3) sand and gravel; 
single grain; loose; calcareous, 

The texture of the B21g horizon ranges from sandy 
loam to sandy clay loam, gravelly clay loam, or clay loam. 
Where the texture is sandy clay loam, gravelly clay loam, 
or clay loam, the thickness of the B21g horizon does not 
exceed 10 inches. The reaction of the B horizon ranges 
from slightly acid to strongly acid, but the dominant re- 
action is medium acid or strongly acid. The reaction of 
the IIIC horizon ranges from neutral to calcareous. The 
texture of the ILIC horizon ranges from stratified sand 
and fine gravel to dominantly sand or gravel. 

Surface runoff is very slow, permeability is moderately 
rapid, and the available moisture capacity and natural 
fertility are moderately low. ; : 

The Brady soils are not mapped separately in Tonia 
County but are mapped as a complex with the Wasep1 
soils. They have a thicker, more acid solum_than_ the 
Wasepi soils, and they have a coarser textured B horizon 
than the Matherton ‘soils, which are underlain by cal- 
careous sand and gravel at a depth of only 24 to 42 inches. 


Breckenridge Series 


The Breckenridge series is made up of poorly drained 
and very poorly drained soils that formed in,sandy loam 
and fine sandy loam that is from 18 to 42 inches thick 
over calcareous loam to silty clay loam till. These soils 
occur in level areas and slight depressions on till plains 
and moraines. They are widely distributed throughout 
the northern part. of the county. The native vegetation 
was dominantly hardwood forest consisting largely of 
elm, ash, and red maple and an understory of swamp 


grasses and sedges. 
Typical profile of Breckenridge sandy loam: 


Ap—0 to 8 inches, very dark brown (10YR 2/2) sandy loam; 
weak, fine, granular structure; friable; high organic- 
matter content; medium acid; abrupt, smooth bound- 
ary. . 

B2lg—8 to 16 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; few, fine, distinct, yellowish-brown 
(10YR 5/G) mottles; weak, fine, subangular blocky 
structure; friable; medium acid; clear, wavy bound- 


ary. 

B22g—16 to 24 inches, grayish-brown (10¥R 5/2) heavy 
sandy loam to light clay loam; common, fine, dis- 
tinet, dark yellowish-brown (10YR 4/4) mottles; 
moderate, medium, subangular blocky structure; fri- 
able; slightly acid; clear, wavy boundary. 

B28g—24 to 86 inches, pale-brown (10¥R 6/8) fine sandy 
loam: common, fine, distinct, yellowish-brown (LOYR 
5/4) mottles; massive; friable; slightly acid. 

IIC—836 inches -++, light brownish-gray (10YR 6/2) clay 
loam; many, fine, distinct, dark yellowish-brown 
(10YR 4/4) motties; massive; firm; ecaleareous. 


There is a thin layer of muck, from 2 to 4 inches thick, 
on the surface in some areas. The texture of the B22¢ 
and B28g horizons ranges from fine sandy loam to sandy 
clay loam. The reaction of the B horizon ranges from 
medium acid to mildly alkaline. 
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Surface runoff is very slow or ponded. Permeability 
is moderately rapid in the solum but moderately slow in 
the substratum. The available moisture capacity is mod- 
erately low, and natural fertility is medium. 

The Breckenridge soils developed in finer textured ma- 
terial and have a thicker, finer textured Bg horizon than 
the Epoufette soils, which ave underlain by sand and 
gravel. They have a thinner, somewhat coarser textured 
Bg horizon than the Berville soils. 

Breckenridge sandy loam (0 to 1 percent slopes) (B1).— 
This soil occurs in shallow basins and swales and in nai- 
row depressions bordering natural drainageways. In 
some areas it occupies depressions in association with the 
somewhat poorly drained Capac soils. Small areas of 
Brevort soils ave included in some of the areas mapped. 

Most areas are used for corn, wheat, oats, beans, hay, 
and pasture. Poor drainage is the major limitation. 
(Soil management unit 3/2cA. (IIw); woodland suita- 
bility group W; wildlife suitability group 2) 


Brevort Series 


The Brevort series consists of poorly drained and very 
poorly drained soils that formed in sand and loamy sand 
that is underlain by calcareous loam to silty clay loam 
till at a depth of 18 to 42 inches. These soils occur in 
level. or nearly level areas and depressions on till plains 
and moraines. They are largely in the northern part of 
the county. The native vegetation consisted mainly of 


swamp white oak, ash, and elm and an understory of 


swamp grasses and sedges. 

Typical profile of Brevort loamy sand : 

Ap—0 to 8 inches, very dark gray (1OYR 8/1) loamy sand; 
weak, fine, granular structure; very friable; mod- 
crately high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

C1i—8 to 11 inches, light brownish-gray (1OYR 6/2) loamy 
sand; common, fine, distinct, dark yellowish-brown 
(OYR 4/4) mottles; single grain; loose; slightly 
acid; clear, wavy boundary. 

C2—11. to 24 inches, grayish-brown (1OYR 5/2) loamy sand; 
many, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; slightly acid; gradual, 
wavy boundary, 

C3—24 to 30 inches. grayish-brown (2.5Y 5/2) sand; com- 
mon, medium. distinet, yellowish-brown (1OYR 5/6) 

; motties; single grain; loose: abrupt. wavy boundary. 

1I1G4—80 inches +, grayish-brown (2.5Y 5/2) loam: common, 
medium, distinct. yellowish-brown (10Y¥YR 5/6) mot- 
tles; massive; firm; calcareous, 

A thin accumulation of mucky material occurs on the 
surface in some areas. The solum ranges from slightly 
acid to mildly alkaline. The texture of the uppermost 
18 to 42 inches ranges from sand to loamy sand, The 
depth to the IIC4. layer ranges from 18 to 42 inches, and 
the texture of the ITC4 horizon ranges from loam to clay 
loam or silty clay loam. 

Surface runoff is very slow or ponded. Permeability 
is rapid in the solum but slow in the substratum. The 
available moisture capacity is moderately low in drained 
areas. Natural fertility is low. 

The Brevort soils Jack the sandy Joam B horizon that 
is typical of the Epoufette soils. They are underlain by 
loam to silty clay loam, whereas the Epoufette soils are 
underlain by sand and gravel. The Brevort soils are in 
the drainage sequence that includes the well drained and 
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moderately well drained Menominee soils and the some- 
what poorly drained Losco soils. 

Brevort loamy sand (0 to 1 percent slopes) {Bv)—This 
soil occurs in level or nearly level areas and depressions 
on till plains and moraines. A profile of this soil is simi- 
lar to the one described as representative of the series. 
In some areas, however, there is a 2- to 12-inch layer of 
muck on the surface. Included in the areas mapped are 
small areas in which the surface layer is sandy loam or 
fine sandy loam. 

Most of this acreage is in pasture or woodlots. Poor 
drainage, low natural fertility, and moderately low avail- 
able moisture capacity in drained areas are the major 
limitations. (Soil management unit 4/2cA  (IIIw); 
woodland suitability group W; wildlife suitability 
group 6) 


Brookston Series 


In the Brookston series are poorly drained and very 
poorly drained soils that developed in calcareous loam, 
silt loam, or light clay loam till. These soils are in level 
or nearly level areas and depressions on till plains and 
moraines. They are widely distributed throughout the 
southern part of the county. The native vegetation was 
deciduous forest: consisting mainly of elm, soft maple, 
basswood, and ash, 

Typical profile of Brookston loam: 

Ap—0 to 9 inches, very dark gray (10YR 3/1) loam; strong, 
fine, granular structure; friable; high organic-matter 
content; mildly alkaline; abrupt, smooth boundary. 

B21g—9 to 11 inches, dark grayish-brown (2.5Y 4/2) clay 
loam; common, fine, distinct mottles of yellowish 
brown (10YR 5/8); strong, medium, subangular 
blocky structure; firm; medium organic-matter con- 
tent; mildly alkaline; diffuse, wavy boundary. 

B22g—11 to 18 inches, grayish-brown (2.5Y 5/2) clay loam; 
common, medium, distinct mottles of olive yellow 
(2.5Y 6/8); strong, medium, subangular blocky 
structure; firm; mildly alkaline; diffuse, wavy 
boundary. 

B23g—18 to 28 inches, grayish-brown (2.5Y 5/2) clay loam; 
common, medium, distinct mottles of yellowish brown 
(10¥R 5/4); strong, coarse, subangular blocky struc- 
ture; firm; mildly alkaline; abrupt, irregular bound- 
ary. 

Cg—28 inches +, grayish-brown (2.5Y 5/2) loam; common, 
medium, distinct mottles of light olive brown (2.5Y 
5/6); weak, coarse, angular blocky structure; fri- 
able; calcareous, 

The texture of the B horizon ranges from clay loam 
to heavy silty clay loam. The depth to the Cg horizon 
ranges from 25 to 40 inches. 

Surface runoff is very slow or ponded, permeability is 
moderately slow, and the available moisture capacity and 
natural fertility are high. 

The Brookston soils have a coarser textured Bg horizon 
than the Pewamo soils, which developed in heavy clay 
joam or silty clay loam, and a finer textured Bg horizon 
than the Barry soils. They are in the drainage sequence 
that includes the well drained Miami soils, the moder- 
ately well drained Celina soils, the somewhat poorly 
drained Conover soils, and the very poorly drained Ko- 
komo soils. 

Brookston loam (0 to 1 percent slopes) (Bw) ——This soil 
occurs on broad flats, in shallow basins and swales, and 
im narrow depressions bordering natural drainageways. 


Slow surface 
drainage and poor internal drainage are limitations on these 
soils. 


Figure 2.—Level, poorly drained Brookston soils. 


Tn some places the surface layer is sandy loam. In others 
sotlL material that Washed from sutvounding areas has 
formed a surface layer only 2 to 4 inches thick. Small 
areas of Berville soils, mainly on broad flats adjacent to 
natural drainageways, are included in the areas mapped. 
Also included ave small areas of Conover soils that occur 
on slight rises. 

Most areas of Brookston loam are cleared. If drainage 
is adequate, these areas are used for corn, wheat, oats, 
soybeans, white beans, sugarbeets, and. leeume-grass hay 
or pasture. Some undrained areas are used for perma- 
nent pasture or farm woodlots. Providing adequate 
drainage is the principal management problem on this 
soil (fig. 2). (Soil management unit 2.5cA (I); wood- 
land suitability group P; wildlife suitability group 2) 


Cadmus Series 


The Cadmus series consists of moderately well drained 
soils that formed in loamy deposits that contained a con- 
siderable amount of gravel and sand. These soils are 
underlain by loam to silty clay loam glacial till at a depth 
of 18 to 42 inches. They occur in level to gently sloping 
areas on till plains and Jow moraines throughout the 
southern part, of the county. The native vegetation con- 
sisted chiefly of hard maple, hickory, white oak, and red 
oak. 

Typical profile of Cadmus sandy loam: 


Ap—O to 7 inches, very dark grayish-brown (10¥R 38/2) 
sandy loam; weak, fine, granular structure; friable; 
moderately high organic-matter content; slightly 
acid; abrupt, smooth boundary. 

A2—7 to 12 inches, pale-brown (10YR 6/8) sandy loam; 
weak, fine, granular structure; friable; medium 
acid; clear, wavy boundary. 

B1i—12 to 14 inches, brown (10YR 5/8) sandy loam; wenk. 
medium, subangular blocky structure; friable; me- 
dium acid; clear, wavy boundary. 

IIB2—14 to 84 inches, brown (7.5YR 5/4) gravelly sandy 
clay loam; common, fine, faint, dark-brown (7.5YR 
4/4) mottles in lower part; moderate, medium, sub- 
angular blocky structure; firm; slightly acid: abrupt, 
wavy boundary. 
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ITIC—34 inches -+, brown (10YR 5/3) loam; common, fine, 
faint, dark yellowish-brown (10YR 4/4) mottles; 
weak, medium, subangular blocky structure; firm; 
caleareous. 

The texture of the B2 horizon ranges from heavy sandy 
loam to gravelly clay loam or clay loam. In some areas 
there is a thin, 1- to 5-inch horizon of calcareous sand 
and gravel just above the calcareous IIIC horizon. The 
depth to mottling ranges from 14 to 30 inches. 

Runoff is slow, permeability is moderate, and the avail- 
able moisture capacity and natural fertility are moder- 
ately high. 

The Cadmus soils are in the drainage sequence that in- 
cludes the well-drained Kendallville soils, the somewhat 
poorly drained Macomb soils, and the poorly drained and 
very poorly drained Berville soils. The Cadmus soils 
have a coarser textured solum and contain more gravel 
than the Celina soils. They are underlain by loam to silty 
clay loam, whereas the Ionia soils are underlain by sand 
and gravel. 

Cadmus loam, 0 to 2 percent slopes (CaA).—This soil 
occurs on nearly Jevel and very gently undulating up- 
lands, in close association with the Macomb soils, which 
are at slightly lower elevations and generally surround 
the Cadmus soil. In most places the texture of the fourth 
layer is clay loam. Mottles commonly occur in the upper 
part of the fourth layer and extend downward. Included 
m some of the areas mapped are small areas of Macomb 
soils that ave in slight depressions. 

Most of the acreage is used for corn, wheat, oats, and 
legume-grass hay or pasture. Except for a slight need 
for drainage, the limitations are minor. (Soil manage- 
ment unit 8/2aA (I); woodland suitability group U; 
wildlife suitability group 1) 

Cadmus loam, 2 to 6 percent slopes (CaB).—This soil 
occurs on undulating uplands, generally between the 
Kendallville soils, which are at higher elevations, and the 
Macomb soils, which are at lower clevations. The surface 
layer is dark brown or brown in a few areas. Small areas 
of both Kendallville and Macomb soils are included in 
many of the areas mapped. The texture of the fourth 
layer generally is clay loam. 

Most of this acreage is used for corn, wheat, oats, and 
legume-grass hay or pasture. The slope and, to some ex- 
tent, the need for drainage are limitations. (Soil man- 
agement unit 3/2aB (IIe); woodland suitability group 
U; wildlife suitability group 1) 

Cadmus sandy loam, 0 to 2 percent slopes (CdA).— 
This soil occurs on flats and on very gently undulating 
uplands. It is closely associated with the Macomb soils, 
which are at slightly lower elevations than the Cadmus 
soil and generally surround it. In many of the areas 
mapped there are small depressions in which the Macomb 
soils occur. Mottles occur in the upper part of the fourth 
layer of the Cadmus soil and extend downward. 

Most of this acreage is used for corn, wheat, oats, and 
legume-grass hay or pasture. Except for a slight need 
for drainage, the limitations are minor. (Soil manage- 
ment unit 3/2aA (I); woodland suitability group U; 
wildlife suitability group 1) 

Cadmus sandy loam, 2 to 6 percent slopes (Cd8).— 
This soil occurs on undulating uplands, generally between 
the Kendallville soils, which are at higher elevations, and 
the Macomb soils, which are at lower elevations. The 


depth to mottling ranges from 16 inches to about 30 
inches. Small areas of Kendallville and Macomb soils 
are included in many of the areas mapped. 

Most of the acreage is used for corn, wheat, oats, and 
legumne-grass hay or pasture. The slope and, to some ex- 
tent, the need for drainage are limitations. (Soil man- 
agement unit 8/2aB (IIe); woodland suitability group 
U; wildlife suitability group 1) 


Capac Series 


Soils of the Capac series formed in calcareous loam, 
silt loam, or light clay loam till and are somewhat, poorly 
drained. These soils occur in level to gently sloping areas 
on till plains and low moraines throughout the northern 
part of the county. The native vegetation was domi- 
nantly hardwood forest consisting largely of sugar 
maple, elm, oak, ancl some white pine and red pine. 

Typical profile of Capac loam: 

Ap—0O to 8 inches, very dark grayish-brown (10YR 8/2) loam; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

Bir—8 to 18 inches, yellowish-brown (10¥R 5/G) loam; few, 
fine, distinct, brown (10YR 5/8) mottles; weak, thin, 
platy structure; friable; slightly acid; clear, wavy 
boundary. 

B’21t—13 to 18 inches, dark yellowish-brown (10YR 4/4) 
clay loam; common, fine, distinct, pale-brown (10YR 
6/3) mottles; moderate, medium, subangular blocky 
structure; firm; slightly acid; clear, wavy boundary. 

B’22t—18 to 26 inches, brown (10YR 5/3) clay loam; com- 
mon, medium, faint, light brownish-gray (10YR 
6/2) mottles; strong, medium, subangular blocky 
structure; firm; neutral; clear, wavy boundary. 

B’28t—26 to 84 inches, brownish-yellow (1JOYR 6/8) clay 
loam; common, medium, distinet, light brownish-gray 
(10¥R 6/2) mottles; weak, medium, subangular 
blocky structure; firm; mildly alkaline; abrupt, 
wavy boundary. 

C—84 inches +, brown (10YR 5/8) loam; common, medium, 
faint. very pale brown (10YR 7/3) mottles; weak, 
coarse, angular blocky structure; firm; ealeareous. 

The texture of the Bt horizon is clay loam, sandy clay 
loam, or silty clay loam. In some areas there is a prayish- 
brown (10YR 5/2) A’2 horizon, 1 to 8 inches thick, above 
the B’21t horizon. The depth to the C horizon ranges 
from 24 to 42 inches, 

Surface runoff is slow or medium, permeability is mod- 
erate, and the available moisture capacity is moderately 
high. Natural fertility is moderately high or high, 

al + - 

The Capac soils are finer textured than the Coral soils. 
They are in the drainage sequence that includes the well 
drained and moderately well drained Marlette soils and 
the poorly drained and very poorly drained Brookston 
soils, 

Capac loam, 0 to 2 percent slopes (CeA).—This soil 
occurs on broad flats and in small shallow depressions and 
swales on gently undulating uplands. The surface layer 
is moderately high im organic-matter content. In places 
soil material that washed from surrounding uplands has 
formed a thin surface layer only 2 to 4 inches thick. In- 
cluded in the areas mapped are small areas of Brookston 
soils that occur in slight depressions. 

Drained areas are used for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. Some un- 
drained areas are in permanent pasture or farm woodlots. 
Iexcess wetness is the major limitation. (Soil manage- 
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ment unit 2.5bAB (IIw) ; woodland suitability group Z; 
wildlife suitability group 2) 

' Capac loam, 2 to 6 percent slopes (Ce8).—This soil 
occurs on low swells, on low ridges, and on narrow toe 
slopes bordering the Brookston soils. Surface runoff is 
medium. In places soil material that washed from sur- 
rounding uplands has formed a thin surface layer only 2 
to 4 inches thick. Included in the areas mapped are small 
aveas of the moderately well drained Marlette soils and 
small areas of Capac sandy loam, 2 to 6 percent slopes. 

Most of the acreage is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Excess 
wetness and, to some extent, slope and. susceptibility to 
erosion are the major limitations. (Soil management 
unit 2.5AB (Iby); woodland suitability group Z; wild- 
life suitability group 2) 

Capac sandy loam, 0 to 2 percent slopes (CfA).—This 
soil occurs on broad flats and in small shallow swales on 
gently undulating uplands. The third, fourth, and fifth 
layers are mostly sandy clay loam. In most areas the sur- 
face layer contains only a moderate amount of organic 
matter. In some areas soil material that washed from 
surrounding uplands has formed a thin surface layer only 
2 to 4 inches thick. Small areas of Coral soils are in- 
cluded in some of the areas mapped. 

Most drained areas are used for corn, wheat, oats, soy- 
beans, white beans, and Jegume-grass hay or pasture. 
Some small undrained areas are in farm woodlots. Ex- 
cess wetness is the major limitation. (Soil management 
unit 2.5bAB (IIw) ; woodland suitability group Z; wild- 
life suitability group 2) 

Capac sandy loam, 2 to 6 percent slopes (C{8)—This 
soil occurs mainly on low ridges and swells on the up- 
lands. Small narrow areas are on toe slopes, adjacent to 
the more sloping well-drained Marlette soils. The sur- 
face layer is dark grayish brown and is moderately low in 
organic-matter content. Small areas of Marlette soils 
were included in the mapping of the very gently undu- 
lating areas. 

Most of the acreage is used for corn, wheat, oats, soy- 
beans, white beans, and legume-grass hay or pasture. “A 
few small areas are in farm woodlots or permanent, pas- 
ture. IExcess wetness and, to some extent, slope and sus- 
ceptibility to erosion are the major limitations. (Soil 
management unit 2.5bAB (IIw); woodland suitability 
group Z; wildlife suitability group 2) 


Carlisle Series 


In the Carlisle series are very poorly drained soils that 
formed im deep mixed organic deposits that consisted 
largely of woody material, reeds, grasses, and sedges. 
These soils oceur on the Jevel parts of moraines, till 
plains, and outwash plains. They are widely distributed 
throughout the county and are relatively extensive. The 
native vegetation consisted largely of elm, ash, soft 
maple, tamarack, oak, and aspen and an understory of 
grasses, reeds, sedges, and. other water-tolerant plants. 

Typical profile of Carlisle muck: 

1—0 to 14 inches, black (1OYR 2/1) muck; numerous small 
fragments of wood; moderate, fine, granular struc- 


ture; frinble; slightly acid; gradual, smooth bound- 
ary. 


2—14 to 24 inches, very dark grayish-brown (10YR 3/2) 
muck; moderate, medium, granular structure; more 
woody fragments than in layer above; friable; 
slightly acid; gradual, smooth boundary. 

38—24 to 42 inches +, brown (10YR 5/3) peat composed 
mostly of grasses, sedges and some woody fragments; 
massive; fibrous; slightly acid. 

In some areas the first horizon is very dark gray (10YR 
3/1). The second horizon ranges from very dark grayish 
brown (10YR 3/2) to very dark brown (10Y¥R 2/2) in 
color, and the third horizon from brown (10YR 5/3) to 
dark yellowish brown (10YR 4/4). The depth to unde- 
composed peat ranges from about 20 to 86 inches. The 
reaction ranges from strongly acid to slightly acid. 

Surface runoff is very slow or ponded. In undrained 
areas, the water table is at or near the surface. Perme- 
ability is moderately rapid, and the available moisture ca- 
pacity is high. Natural fertility is only moderately high 
because of the unbalanced proportions of essential plant 
nutrients. Wind erosion is a hazard in cleared areas. 

The Carlisle soils differ from the Tawas, Linwood, and 
Willette in that the depth to the mineral substratum is 
more than 42 inches. They are less acid throughout and 
generally are more decomposed than Rifle muck. 

Carlisle muck (0 to 1 percent slopes) (Cg).—A profile of 
this soil is similar to the one described as representative 
of the series. In a few areas there is a 6- to 10-inch layer 
of mineral soil on the surface. Small areas of Linwood, 
Willette, and Wallkill soils are included in the areas 
mapped. 

A large acreage is in corn and mint. A smaller acreage 
is In soybeans, oats, and hay. Some areas are used for 
Ivish potatoes, onions, and other vegetables. Poor drain- 
age, susceptibility to wind erosion, and unbalanced fer- 
tility ave the major limitations. (Soil management unit 
McA (IIIw); woodland suitability group J; wildlife 
suitability group 8) 


Celina Series 


The Celina series consists of moderately well drained 
soils that formed in calcareous loam, silt loam, or light 
clay loam till. These soils occur on the level to sloping 
parts of till plains and low moraines throughout the 
southern part of the county. The native vegetation was 
mainly hardwood forest consisting largely of sugar 
maple, elm, ash, hickory, and oak. 

Typical profile of Celina loam: 


Ap—0 to 7 inches, grayish-brown (10YR 5/2) loam: moderate. 
fine, granular structure; friable; medium organic- 
matter content; slightly acid; abrupt, smooth bound- 
ary. 

A2—7 to 11 inches, pale-brown (10YR 6/3) loam; moderate, 
fine, subangular blocky structure; friable; strongly 
acid; clear, wavy boundary. 

B21—11 to 16 inches, dark yellowish-brown (10YR 4/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; medium acid; clear, wavy boundary. 

B22—16 to 24 inches, brown (10YR 5/3) clay loam; com- 
mon, fine, distinct, yellowish-brown (10YR 5/8) mot- 
tles; strong, medium, subangular blocky structure; 
firm; slightly acid; clear, irregular boundary. 

G—24 inches +, brown (10YR 5/8) heavy loam; common, 
fine, distinet, yellowish-brown (10YR. 5/6) mottles; 
friable; medium, subangular blocky structure; cal- 
careous. 


In some areas the Ap horizon is dark gray (10YR 4/1). 
The texture of the B22 horizon ranges from clay loam to 
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heavy silty clay loam. The depth to mottling ranges 
from 16 to 28 inches. The depth to the C horizon ranges 
from 20 to 42 inches. The C horizon is calcareous loam, 
silt loam, or light clay loam. 

Runoff is slow on the level or nearly level soils and 
medium on the sloping soils. Permeability is moderate, 
and the available moisture capacity and natural fertility 
are moderately high. 

The Celina soils are finer textured throughout the 
solum than the Dryden soils and are coarser textured 
than the Morley. They are in the drainage sequence that 
includes the well-drained Miami soils, the somewhat 
poorly drained Conover soils, the poorly drained and 
very poorly drained Brookston soils, and the very poorly 
drained Kokomo soils. 

Celina loam, 0 to 2 percent slopes (ChA).—This soil 
occurs on the smooth broad ridgetops and narrow flats 
between low ridges of Miami soils. The surface layer 
generally is moderately high in organic-matter content. 
In some areas it is dark gray in color. Some small de- 
pressions, in which the darker colored wetter Conover 
soils occur, are included in the areas mapped. Also in- 
cluded are a few small stony areas. 

Most of this sotl is used for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. A few 
fairly large areas are in farm woodlots. Jixcess wetness 
isa minor limitation. (Soil management unit 2.5aA (1); 
woodland suitability growp D; wildlife suitability 
group 1) ; 

Celina loam, 2 to 6 percent slopes (Ch8).—This soil 
occurs on broad gently undulating ridgetops. For the 
most part, the surface layer is grayish-brown loam and is 
moderate in organic-matter content. In a few areas the 
surface layer is silt loam, and in a few small areas it 
ranges from 10 to 12 inches in thickness because of an 
accumulation of soil material that washed from adjacent 
uplands. Small areas of Conover and Miami soils are 
included in most of the areas mapped. The Conover soils 
are in slight depressions, and the Miami soils are at the 
higher elevations. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. A few 
areas ave in farm woodlots. Slope and susceptibility to 
erosion are the major limitations, and excess wetness is a 
minor limitation. (Soil management unit 2.5aB (Tle) ; 
woodland suitability group D; wildlife suitability 
group 1) 

Celina loam, 2 to 6 percent slopes, moderately eroded 
{ChB2).—This soil occurs on undulating and gently sloping 
uplands. The surface layer is dominantly brown in color 
and is moderately low in organic-matter content. In 
some areas a few shallow gullies have formed, and the 
surface layer is yellowish brown. Small areas of Miami 
soils are included in most of the areas mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Slope 
and susceptibility to erosion are the major limitations, 
and excess wetness is a minor limitation. (Soil manage- 
ment unit 2.5aB (TTe); woodland suitability group D; 
wildlife suitability group 1) 

Celina loam, 6 to 12 percent slopes, moderately 
eroded (ChC2)——This soil occurs on the short slopes of 
ridges and swells on the uplands. It is closely associated 
with the Miami soils, which generally oceupy the ridge- 
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tops and hill crests. The surface layer of brown loam is 
moderately low in organic-matter content. Small areas 
of Miami soils are included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and Jegume-grass hay. Slope and suscepti- 
bility to erosion are the major limitations. (Soil manage- 
ment unit 2.5aC (IITe); woodland suitability group D; 
wildlife suitability group 1) 


Ceresco Series 


The Ceresco series consists of somewhat poorly drained 
soils that formed in stratified, neutral to calcareous heavy 
loamy fine sand and fine sandy loam. These soils are on 
level or nearly Jevel flood plains. They are widely scat- 
tered throughout the county but generally occur as small 
areas. The native vegetation consisted mainly of elm, 
ash, hickory, and cottonwood. 

Typical profile of Ceresco sandy loam: 

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; moderate, fine, granular structure; 
friable; moderately high organic-matter content; 
mildly alkaline; abrupt, smooth boundary. 

Clig—9 to 12 inches, dark grayish-brown (10YR 4/2) sandy 
loam; few, fine, faint, dark yellowish-brown (10YR 
4/4) mottles; weak, medium, granular structure; 
friable; calcareous; gradnal, wavy boundary. 

C2g—12 to 26 inches, dark grayish-brown (10¥R 4/2) sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, fine, granular structure; 
friable; calcareous; gradual, wavy boundary. 

C3—26 inches +, yellowish-brown (10YR 5/4+) sandy loam; 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; massive; friable; calcareous, 

The Ap horizon is very dark gray (LOYR 3/1) or dark 
grayish brown (10YR 4/2) in some areas. The texture 
of the material below the surface layer ranges from fine 
sandy loam to heavy loamy fine sand. The depth to mot- 
tling ranges from 6 to 20 inches. In places thin strata of 
loam and sand occur in the C horizon. 

Surface runoff is very slow, permeability is moderately 
rapid, and the available moisture capacity and natural 
fertility are moderate or moderately low. 

The Ceresco soils are in the drainage sequence that 
includes the well drained and moderately well drained 
Landes soils and the poorly drained and very poorly 
drained Cohoctah soils. Although their drainage is com- 
parable to that of the Algansee and Shoals soils, they are 
finer textured than the Algansee and coarser textured 
than the Shoals. 

Ceresco-Shoals loams (0 to 1 percent slopes) (Cl)— 
This complex occurs on level bottom lands along the val- 
leys of rivers and creeks. The surface layer is domi- 
nantly loam, but there are some areas in which the 
surface layer is silt loam. The Shoals soil is described in 
detail under the heading “Shoals Series.’ Within the 
areas mapped are some small depressions in which the 
wetter, darker colored Cohoctah or Sloan soils occur. 

Most of the acreage is cleaved. Where drainage is ade- 
quate, the soils are used for cultivated crops. Corn is the 
principal crop. Other crops commonly grown are soy- 
beans, white beans, and legume-grass hay or pasture. A 
few narrow nearly inaccessible areas are in farm wood- 
lots or permanent pasture. Excess wetness and occasional 
flooding are the major limitations. (Soil management 
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unit L-2cA (ITIw) ; woodland suitability group O; wild- 
life suitability group 2) 

Ceresco-Shoals sandy loams (0 to 1 percent slopes) 

{Cm).—This complex occurs on level bottom lands along the 
valleys of rivers and creeks and in many places is ad- 
jacent to the banks of rivers and creeks. Although the 
surface layer is dominantly sandy loam, in some places 
it is fine sandy loam, In many areas there are thin layers 
of loamy sand in the layers below the surface layer. 
Included in the areas mapped are small depressions in 
which the wetter darker colored Cohoctah soils occur. 
The Shoals soils are described in detail under the head- 
ing “Shoals Series.” 
Most of this acreage is cleared. Adequately drained 
areas are used for cultivated crops. Corn is the prin- 
cipal crop. Other crops commonly grown ave soybeans, 
white beans, and legume-grass hay or pasture. A few 
areas are in farm woodlots or permanent pasture. Excess 
wetness and occasional flooding ave the major limitations. 
(Soil management unit L-2cA (IITw); woodland suit- 
ability group O; wildlife suitability group 2) 


Chelsea Series 


In the Chelsea series are well drained and moderately 
well drained soils that formed in sand and Joamy sand 
on level to gently sloping till and outwash plains and on 
the nearly level to steep parts of moraines, These soils 
are widely distributed throughout the northern half of 
the county. The native vegetation consisted mainly of 
red. pine, white pine, oak, and hickory. 

Typical profile of Chelsea loamy sand: 

Ap-—0 to 10 inches, very dark grayish-brown (1OYR 38/2) 
loamy sand; weak, fine, granular structure; very 
friable; moderately low organic-matter content; me- 
dium acid; abrupt, smooth boundary. 

Bir—10 to 28 inches, dark yellowish-brown (10YR 4/4) 
loamy sand; weak, fine, granular structure; very 
friable; medium acid; clear, wavy boundary. 

A’2—28 to 42 inches, light yellowish-brown (10YR 6/4) me- 
dium sand; single grain; loose; medium acid; clear, 
wavy boundary. 

A’2&B’'t—42 to 60 inches, light yellowish-brown (10YR 6/4) 
sand (representing the A’2 horizon) and thin, %- to 
83-inch, commonly discontinuous intersecting bands of 
dark-brown (7.5YR 4/4) loamy sand (representing 
the B’t horizon); the A’2 material is single grain 
and loose; the B’t material has weak, fine, sub- 
angular blocky structure and is friable; medium 
acid; boundary between the last B’t horizon and the 
C horizon is abrupt and smooth. 

C—60 inches +, very pale-brown (10¥R 7/3) medium sand; 
single grain; loose; slightly acid. 

_In undisturbed areas there is a thin O2 horizon and a 
light-gvay (LOYR 7/1) loamy sand A horizon above 
the Biv horizon. The texture of the B’t horizon ranges 
from loamy sand to light sandy loam. The bands of the 
B’t horizon generally occur between a depth of 42 and 60 
inches, Where the Chelsea soils grade toward the Mont- 
caln, a few very thin, /- to 44-inch discontinuons bands 
of the B’t horizon occur above a depth of 42 inches, and 
the bands below this depth are thicker than those in the 
profile deseribed. Where the Chelsea soils grade toward 
the Grayling, bands of the B’t horizon occur at a depth of 
60 inches, or slightly more, and are very thin (14- to %4- 
inch). 
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Surface runoff is very slow, permeability is rapid, and 
the available moisture capacity and natural fertility are 
low. Both wind and water erosion are hazards if the 
Chelsea soils are left without a cover of vegetation or if 
the plow layer is depleted of organic matter. 

The Chelsea soils are associated with the Montcalm, 
Mancelona, and Grayling soils. They differ from the 
Montcalm in that the bands of the textural B horizon are 
coarser textured but are less numerous and thinner, and 
they differ from the Grayling in that the bands of the 
textural B horizon extend to a greater depth. 

Chelsea loamy sand, 0 to 2 percent slopes (CnA).—A 
profile of this soil is similar to the one described, except 
that in some areas the surface layer is very dark gray. 
Some small areas-of Grayling soils are included in the 
areas mapped. 

Most of the acreage is in forest. Cleared areas are used 
for a rotation of crops and pasture, but crop yields gen- 
erally are low. Low available moisture capacity and low 
natural fertility are the major limitations. (Soil man- 
agement unit 5aAB (IVs); woodland suitability group 
E; wildlife suitability group 5) 

Chelsea loamy sand, 2 to 6 percent slopes (Cn8).—This 
soil is gently undulating. Included in the areas mapped 
are some small areas of Grayling soils. 

Most of this soil is used for a rotation of crops and pas- 
ture. Some areas are idle or are used for woodlots. 
Broad areas that are not protected by vegetation are sus- 
ceptible to both wind and water erosion. Low natural 
fertility and low available moisture capacity are major 
limitations. (Soil management unit 5aAB (IVs); wood- 
land suitability group E; wildlife suitability group 5) 

Chelsea loamy sand, 2 to 6 percent slopes, moderately 
eroded (CnB2)|.—In most areas the surface layer of this soil 
is browner and contains less organic matter than that of 
the soil described as typical of the series. On about a 
third of the acreage, most of the original surface layer 
has been removed by erosion, and the present surface 
layer consists mostly of soil material from the underlying 
dark yellowish-brown layer. There are some small areas 
in which all of the original surface layer has been lost 
through either wind or water erosion and the dark yel- 
lowish-brown layer is exposed. Some small areas of 
Grayling soils were included in mapping. 

Although some of this soil is used for a rotation of 
crops and pasture, most of the acreage is idle or in sec- 
ond-growth forest. Pine has been planted in a few small 
areas. Susceptibility to erosion, low natural fertility, and 
low available moisture capacity are the major limitations. 
(Soil management unit 5aAB (IVs); woodland suitabil- 
ity group E; wildlife suitability group 5) 

Chelsea loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (CnC2).—Most of the original surface layer 
of this soil has been removed by erosion, and the present 
surface layer consists mostly of soil material from the 
underlying dark yellowish-brown layer. It is low in 
organic-matter content. Included in some of the areas 
mapped ave small areas of Grayling soils. 

Most of this acreage is used for pasture. Some areas 
are idle or in second-growth forest. Susceptibility to 
erosion, low available moisture capacity, and low fertility 
are the principal limitations. (Soil management unit 
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5aC (VIs); woodland suitability group FE; wildlife suit- 
ability group 5) 

Chelsea sand, 0 to 2 percent slopes {CoA)—Most of 
this soil is well drained. However, there are some small 
areas that are only moderately well drained. In some 
places the bottom layer is limy coarse sand and gravel. 
Included in some of the areas mapped are small isolated 
spots of Mancelona and Grayling soils that were too 
small to be mapped separately. 

Most of the acreage is forested. A few areas are used 
for pasture. Low available moisture capacity and low 
natural fertility are the major limitations. (Soil man- 
agement unit 5aAB (IVs); woodland suitability group 
FE; wildlife suitability group 5) 

Chelsea sand, 2 to 6 percent slopes (Co8).—This soil is 
well drained. In some areas the bottom layer is limy 
coarse sand and fine gravel. A layer of dark-brown 
loamy sand or coarse sandy loam occurs just above this 
limy layer. Included in some of the areas mapped are 
small areas of Mancelona and Grayling soils. 

Most of the acreage is used for pastwre. Some small 
areas are in farm woodlots, and others are used for culti- 
vated crops. Yields generally are low. Susceptibility to 
erosion, low available moisture capacity, and low natural 
fertility are the major limitations. (Soil management 
unit 5aAB (IVs); woodland suitability group E; wild- 
life suitability group 7) 

Chelsea sand, 2 to 6 percent slopes, moderately 
eroded (CoB2).—This soil is low in organic-matter content. 
Most of the original surface layer has been removed by 
erosion, and the present surface layer consists mainly of 
soil material from the underlying dark yellowish-brown 
layer. In places the light yellowish-brown layer is ex- 
posed. In some areas the bottom layer is limy coarse 
sand and fine gravel. Small areas of the Mancelona and 
Grayling soils are included in the areas mapped. 

Most of the acreage is idle. A few areas are used for 
pasture, and some areas have been pl anted to pine. Sus- 
ceptibility to erosion, low available moisture capacity, 
and low natnval fertility are the major limitations. (Soil 
management unit 5aAB (IVs); woodland suitability 
group E; wildlife suitability group 5) 

Chelsea sand, 6 to 12 percent slopes, moderately 
eroded (CoC2)—Most of the original surface layer has 
been removed by erosion, and the present surface layer 
consists mostly of soil material from the dark yellowish- 
brown layer. In places the light yellowish-brown layer is 
exposed. In some areas the bottom layer is limy coarse 
sand and fine gravel. Some areas of Mancelona and Gray- 
ling soils are included in some of the areas mapped. 

Most, of the acreage is idle. Some areas are planted to 
pine, and a few areas‘are used for pasture. Erosion, low 
natural fertility, and low available moisture capacity are 
the major limitations. (Soil management unit 5aC 
(VIs); wocdland suitability group E; wildlife suitabil- 
ity group 5) 


Cohoctah Series 


The Cohoctah series consists of poorly drained and very 
poorly drained soils that formed in stratified heavy 
loamy fine sand, sandy loam, or fine sandy loam. These 
soils occur in level or nearly level areas and depressions 
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along rivers and creeks throughout the county but are 
mainly along the Maple and Grand Rivers. The native 
vegetation consisted chiefly of red maple, ash, swamp 
white oak, elm, and aspen. 

Typical profile of Cohoctah sandy loam: 

Ap—0O to 8 inches, black (10¥YR 2/1), very dark brown 
(1OYR 2/2) sandy loam; weak, medium, granular 
structure; friable; high organic-matter content; 
neutral; abrupt, smooth boundary. 

B2—8 to 15 inches, brown (10YR 4/3) sandy loam; common, 
medium, faint, dark-brown (1OYR 38/3) motitles; 
weak, medium, snbangular blocky structure; friable; 
calcareous; clear, wavy boundary. 

C1—15 to 30 inches, light olive-brown (2.5Y 5/4) sandy loam; 
common, medium, distinct, dark ycllowish-brown 
(10YR 4/4) mottles; weak, medium, subangular 
blocky structure; friable; caleareous; clear, wavy 
boundary. 

C2—80 inches +, light-gray (2.5Y 7/2) sandy loam; few, 
fine, distinct, olive-yellow (2.5¥ 6/8) mottles; mas- 
sive; friable; caleareons. 

In some areas thin strata of loam, silt, and sand occur 
in the B2 and C horizons. The texture of the B2 and C 
horizons ranges from heavy loamy fine sand to sandy 
loam or fine sandy loam but is predominantly sandy 
loam. 

Surface runoff is slow, permeability is moderate or 
moderately rapid, and the available moisture capacity 
and natural fertility are moderate or moderately low. 

The Cohoctah soils are in the drainage sequence that 
inchides the well draimed and moderately well drained 
Landes soils and the somewhat poorly drained Ceresco 
soils. They are finer textured than the Glendora soils 
and coarser textured than the Sloan. 

Cohoctah-Sloan loams (0 to 1 percent slopes) (Cp).— 
This complex occurs in Jevel areas or slight depressions 
on bottom lands bordering rivers and creeks. Although 
some of the areas mapped are of only one of these soils, 
most of the areas include both. The surface layer is silt 
loam in some places. In several small areas, there are 
numerous stones on the surface and throughout the soil 
material. The Sloan soil is described in detail under the 
heading “Sloan Series.” Included in the areas mapped 
are small areas of Ceresco and Shoals soils that are on 
slight swells. 

Most of this acreage is cleared. Where drainage is ade- 
quate, the soils are cultivated. The principal crops are 
corn and soybeans. Some arcas are used for white beans, 
oats, and legume-grass hay or pasture, and others are in 
farm woodlots or permanent pasture. Hixcess wetness and 
occasional flooding are the major limitations. (Soil man- 
agement unit L-2cA (ITIw) ; woodland suitability group 
O; wildlife suitability group 2) 

Cohoctah-Sloan sandy loams (0 to 1 percent slopes) 
(Cr)—These soils oceur on Jevel bottom Jands along the 
valleys of rivers and creeks, commonly adjacent to the 
banks of these streams. Most of the areas mapped in- 
clude both soils. The surface layer is predominantly 
sandy loam, but in some areas it is fine sandy Joam or 
sand. In places thin layers of loamy sand or sand occur 
below the surface layer. In several smal] areas, there are 
numerous stones on the surface and throughout the soit 
matevial. The Sloan soil is described in detail under the 
heading “Sloan Series.” Small areas of Ceresco and 
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Shoals soils that are on slight swells are included in some 
of the areas mapped. 

Most of the acreage is cleared. Where drainage is ade- 
quate, the soils ave cultivated. The principal crops are 
corn and soybeans. Some areas are used for white beans, 
oats, and Jegume-grass hay or pasture, and stony and 
undrained areas are in farm woodlots or permanent, pas- 
ture. Excess wetness and occasional flooding are major 
limitations. (Soil management unit L-2cA (IIIw); 
woodland suitability group O; wildlife suitability 
group 2) 


Colwood Series 


The Colwood series consists of poorly drained and very 
poorly diained soils that formed in stratified silt, fine 
sand, and very fine sand. These soils are in level or 
nearly level areas and slight depressions throughout the 
county. ‘The native vegetation consisted mainly of soft 
maple, elm, aspen, and alder and an understory of marsh 
grasses. 

Typical profile of Colwood loam: 


Ap—0 to 8 inches, black (1OYR 2/1) loam; weak, fine, granu- 
lar structure ; friable; neutral; abrupt, smooth bound- 


ary. 

B21g—8 to 12 inches, dark grayish-brown (10Y¥R 4/2) heavy 
fine sandy loam; common, medium, distinct, yellow- 
ish-brown (10YR 5/8) mottles; weak, coarse, gran- 
war structure; friable; neutral; clear, wavy bound- 


ary. 

B22g—12 to 18 inches, gray (10YR 6/1) sandy loam; com- 
mon, medium, distinet, yellow (10YR 7/8) and yel- 
lowish-brown (10YR 5/8) mottles; weak, fine, sub- 
angular blocky structure; friable; neutral; clear, 
wavy boundary. 

B28g—18 to 28 inches, gray (10YR 6/1) light sandy clay 
loam; common, medium, distinct, brownish-yellow 
(10XR 6/8) mottles; moderate, medinm, subangwlar 
blocky structure; firm; mildly alkaline; abrupt, 
wavy boundary. 

B38g—28 to 86 inches, gray (10YR 6/1) light sandy loam; 
common, medium, distinct, brownish-yellow (10YR 
G/S8) mottles; weak, fine, subangular blocky struc- 
ture; friable; mildly alkaline; abrupt, wavy bound- 
ary. 

IICg—86 to 66 inches +, light-gray (1OYR 7/1) silt; com- 
mon, medinm, distinct, yellowish-brown (10YR 5/8) 
mottles; massive; friable; calcareous. 

The A horizon ranges from slightly acid to mildly 
alkaline in reaction. The texture of the B horizon de- 
pends on the thickness and sequence of the various depos- 
its but ranges from fine sandy loam to light silty clay 
loam. The texture of the IICg horizon is dominantly 
silt but in places is stratified silt, fine sand, and very fine 
sand. In some areas thin strata, from 1 to 8 inches thick, 
of sand, clay, or silty clay loam occur in the B and IICe 
horizons. The depth to the I[Cg horizon ranges from 24. 
to 42 inches, 

Surface runoff is very slow or ponded, permeability 
and the available moisture capacity ave moderate, and 
natural fertility is moderate or moderately high. 

The Colwood soils are in the drainage sequence that 
includes the moderately well drained Tuscola soils and 
the somewhat poorly drained Kibbie soils. They have a 
coarser textured Bg horizon and a higher content of fine 
sand throughout the solum than the Brookston soils, 


which formed in loam, silt loam, or light clay loam. 


Their Bg horizon varies more in texture than the Bg 
horizon of the Barry soils, which formed in sandy loam. 

Colwood loam (0 to 1 percent slopes) (Cs|——This soil 
occurs on flat valley and lake plains. It commonly occu- 
pies the lower lying areas in association with the Conover 
and Brookston soils. The surface layer ranges from fine 
sandy loam to silt loam or loam, although in a few small 
areas it Is loamy fine sand. The organic-matter content 
is high. In places some sand and gravel occur in the bot- 
tom Jayer. Small areas of Brookston soils are included in 
some of the areas mapped. 

Most of the acreage is cleared. Adequately drained 
areas are used for corn, wheat, oats, soybeans, and le- 
gume-grass hay or pasture (fig. 8). A few undrained 
areas are in farm woodlots. Excess wetness is the major 
limitation. (Soil management unit 2.5cA (I); woodland 
suitability group W; wildlife suitability group 2) 


Figure 3.—New drainage ditch in the Colwood soils. 


Conover Series 


In the Conover series are somewhat poorly drained 
soils that formed in calcareous loam, silt loam, or light 
clay loam till. These soils are on the level to gently slop- 
ing parts of till plains and low moraines throughout the 
southern part of the county. The native vegetation was 
mainly hardwood forest that consisted chiefly of elm, ash, 
soft maple. oak, hickory, and basswood. 

Typical profile of Conover loam: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam: 
moderate, fine, granular structure; friable; medium 
organic-matter content; medium acid; abrupt, smooth 
boundary. 

A2—8 to 12 inches, pale-brown (10YR 6/3) heavy loam; few, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; moderate, medium, granular structure; friable; 
medium acid; clear, wavy boundary. 

Bi—12 to 16 inches, brown (10YR 5/8) heavy loam; com- 
mon, fine, distinet, dark yellowish-brown (10YR 
4/4) mottles; moderate, medium, subangular blocky’ 
structure; friable; strongly acid; clear, wavy bound- 
ary. 

B21—16 to 24 inches, brown (10YR 5/3) clay loam; common, 
fine, distinct, brownish-yellow (1OYR 6/8) mottles; 
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strong, coarse, subangular blocky structure; firm; 
strongly acid; gradual, wavy boundary. 

B22—24 to 84 inches, pale-brown (10Y¥R 6/3) clay loam; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; moderate, coarse, subangular blocky 
structure; firm; slightly acid; abrupt, irregular 
boundary. 

C—84 inches +, brown (1OYR 5/3) heavy loam; common, 
medium, faint, yellowish-brown (10YR 5/4) mottles ; 
weak, coarse, angular blocky structure; friable; cal- 
careous, 

The depth to mottling ranges from 6 to 16 inches. The 
texture of the B21 and B22 horizons ranges from light 
clay loam to heavy silty clay loam. The depth to the C 
horizon ranges from 20 to 42 inches. 

Permeability is moderate or moderately slow, the avail- 
able moisture capacity is moderately high, and natural 
fertility is moderately high or high. 

The Conover soils are finer textured throughout the 
solum than the Locke soils and are coarser textured than 
the Blount soils. They are in the drainage sequence that 
includes the well drained Miami soils, the moderately 
well drained Celina soils, the poorly drained and very 
poorly drained Brookston soils, and the very poorly 
drained Kokomo soils. 

Conover loam, 0 to 2 percent slopes (CtA).—This soil 
occnrs on broad flats and in small shallow depressions and 
swales on gently undulating uplands. In several small 
areas on toe slopes, the surface layer of very dark gray- 
ish-brown loam is 10 to 12 inches thick becanse of an 
accumulation of soil material that washed from more 
sloping areas. Included in the areas mapped are small 
areas of Brookston soils, which ave in slight depressions, 
and small areas of Macomb soils. 

Most of this soil is cleared. If adequately drained it is 
used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A. few small undrained 
areas are in farm woodlots. Excess wetness is the major 
limitation. (Soil management unit 2.5bAB (ITw) ; wood- 
land suitability group Z; wildlife suitability group 2) 

Conover loam, 2 to 6 percent slopes (CiB)—This soil 
occurs on low swells and ridges on undulating uplands. 
In several small areas on toe slopes, the surface layer of 
very dark grayish-brown Joam is from 10 to 12 inches 
thick because of an accumulation of soil material that 
washed from move sloping areas. In some places the sur- 
face layer is dark brown and is moderately low in organ- 
ic-matter content. Small areas of Macomb and Celina 
soils were included in mapping. 

Most of this soil is cleared. If adequately drained it is 
used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. Some small undrained 
aveas are in farm woodlots. Excess wetness and, to a 
limited extent, slope and erosion are the major hmita- 
tions. (Soil management unit 2.5bAB (Ifw) ; woodland 
suitability group Z; wildlife suitability group 2) 

Conover loam, 2 to 6 percent slopes, moderately 
eroded (CiB2)—This soil occurs on low swells on undulat- 
ing uplands. In most areas the surface layer is dark- 
brown loam and is moderately low in organic-matter con- 
tent. In a few small areas, the brown third layer is ex- 
posed. Some small areas of Celina soils were included in 
mapping. 
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Most of this soil is cleared. If adequately drained, it 
is used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. Excess wetness is the major 
limitation, and susceptibility to erosion is a minor Iimita- 
tion, (Soil management unit 2.5bAB (Iw); woodland 
suitability group Z; wildlife suitability group 2) 

Conover extremely stony loam, 2 to 6 percent slopes 
(CuB)—This soil occurs on undulating uplands, generally 
adjacent to natural drainageways. Stones on the surface 
and throughout the soil material are numerous enough to 
make the use of all machinery, except very light machin- 
ary or hand tools, impractical. 

Most areas are idle or in unimproved pasture. JExcess 
wetness and.stoniness are the major limitations. (Soil 
management unit 4aA BC (Vs); woodland suitability 
group Z; wildlife suitability group 2) 


Coral Series 


The Coral series consists of somewhat poorly drained 
soils that formed in calcareous sandy loam till. These 
soils occur on the level to gently sloping parts of till 
plains and low moraines throughout the northern part of 
the county. . They developed under forest vegetation con- 
sisting mainly of maple, elm, beech, oak, and hickory. 

Typical profile of Coral sandy loam: 

Ap—0O to 8 inches, very dark grayish-brown (1OYR 8/2) 
sandy loam; weak, fine, granular structure; friable ; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 10 inches, pale-brown (10YR 6/3) sandy loam; 
weak, medium, granular structure; friable; medium 
acid; abrupt, wavy boundary. 

Bir—10 to 18 inches, dark-brown (7.5YR 4/4) sandy loam; 
fow, fine, faint, yellowish-brown (10YR 5/6-6/8) 
mottles; weak, coarse, granular structure; friable; 
strongly acid; abrupt, wavy boundary. 

A’2—18 to 17 inches, pale-brown (10YR 6/3) sandy loam; 
common, medium, distinct, yellowish-brown (10YR 
5/G) mottles; weak, coarse, granular structure; fri- 
able; strongly acid; clear, wavy boundary. 

B’2t—17 to 35 inches, strong-brown (7.5YR 5/6) sandy elay 
loam; many, medium, distinct, grayish-brown (10YR 
5/2) and pale-brown (10YR 6/3) mottles; moderate, 
medium, subangular blocky structure; firm; medium 
acid; clear, wavy boundary. 

B’3t—85 to 45 inches, yellowish-brown (10YR 5/4) sandy 
loam; many, medium, faint, grayish-brown (10YR 
5/2) mottles; weak, medium, subangular blocky struc- 
ture; friable; slightly acid; abrupt, irregular bound- 


ary. 

C—45 inenes +, yellowish-brown (10YR 5/4) sandy Joam; 
common, medium, faint, very pale-brown (1OYR 7/4) 
mottles; massive; friable; calcareous. 

In some undisturbed areas, the A2 horizon is as much 
as 8 inches thick. The Bir horizon ranges from 3 to 6 
inches in thickness, and in places has lower value and 
chroma than in the profile described. In some areas the 
B’2t horizon is heavy sandy loam. The depth to the cal- 
careous sandy loam C horizon ranges from 36 to 55 
inches, and in some places there are strata of loamy sand 
in the C horizon. 

Surface runoff is slow, permeability 1s moderate, the 
available moisture capacity is moderately low, and. natu- 
val fertility is medium. 

The Coral soils are coarser textured throughout the 
solum than the Capac soils and are finer textured than 
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the Otisco soils. ‘They are in the drainage sequence that 
includes the well drained and moderately well drained 
McBride soils and the poorly drained and very poorly 
drained Ensley soils. 

Coral loam, 0 to 2 percent slopes (CvA).—This soil 
occurs in shallow swales on gently undulating uplands. 
It is commonly associated with the Capac and Ensley 
soils, The depth to the limy sandy loam bottom layer is 
about 50 inches. Small areas of Capac and Ensley soils 
are included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Ex- 
cess wetness, medium fertility, and moderately low avail- 
able moisture capacity ave the major limitations. (Soil 
management mit 8bAB (IIw); woodland suitability 
group G; wildlife suitability group 2) 

Coral loam, 2 to 6 percent slopes (CvB)—This soil 
occurs on low ridges and swells on the uplands. Small 
narrow areas are on toe slopes adjacent to the more 
strongly sloping, well-drained McBride scils. In places 
tho first layer is from 10 to 12 inches thick. Small areas 
of McBride soils are included in some of the areas 
mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and Jegume-grass hay or pasture. Me- 
dium fertility, moderately low available moisture capac- 
ity, and excess wetness ave the major limitations. (Soil 
management unit 3bAB (IIw); woodland suitability 
group G; wildlife suitability group 2) 

Coral sandy leam, 0 to 2 percent slopes (CwA).—This 
soil occurs in nearly level areas and in shallow swales on 
gently undulating uplands. It commonly is associated 
with the Capac and Ensley soils. The surface layer com- 
monly is dark grayish brown, and in some small areas it 
is from 10 to 12 inches thick. The depth to the limy 
sandy loam bottom layer is about 50 inches. In a few 
areas the fifth layer is heavy sandy loam, and there are 
thin layers of loamy sand in the bottom layer. Small 
areas of Capac and Ensley soils are included in some of 
the areas mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Excess 
wetness, medium fertility, and moderately low available 
moisture capacity ave the major hmitations. (Soil man- 
agement unit 8bAB (IIw); woodland suitability group 
G; wildlife suitability group 2) 

Coral sandy loam, 2 to 6 percent slopes (Cw8)}.—This 
soil ocenrs on low ridges and swells on the uplands. 
Small narrow areas are on toe slopes adjacent to the 
more strongly sloping, well-drained McBride soils. The 
surface layer commonly is dark grayish brown. In a few 
areas the fifth layer is heavy sandy loam, and thin layers 
of loamy sand occur in the bottom layer. Small areas of 
the McBride soils are included in some of the areas 
mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Excess 
wetness, medium fertility, and moderately low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 8bAB (IIw); woodland suitability group 
G; wildlife suitability group 2) 


Dighton Series 


The Dighton series consists of well drained and moder- 
ately well drained soils that formed in clay loam, sandy 
clay loam, or silty clay loam till. These soils are under- 
lain at a depth of 18 to 42 inches by stratified, slightly 
acid to calcareous loamy sand, sand, and some gravel. 
They occur on the Jevel to sloping parts of till plains and 
moraines, throughout the northern third of the county. 
The native vegetation consisted principally of sugar ma- 
ple, beech, elm, birch, and some white pine and hemlock. 

Typical profile of Dighton sandy loam: 

Ap—0 to 8 inches, dark-brown (10YR 4/2) sandy loam; weak, 
fine, granular structure; very friable; medium acid; 
abrupt, smooth boundary. 

A21—S8 to 11 inches, pale-brown (10YR 6/3) sandy loam; 
weak, fine, subangular blocky structure; friable; 
medium acid; clear, wavy boundary. 

ITA22&B21—11 to 14 inches, brown (7.5YR 5/4) light silty 
clay loam, which represents the B21 horizon; coat- 
ings, crack fillings, and fingerings of pale-brown 
(LOYR 678) sandy loam represent the A22 horizon; 
chunks and peds of B21 material are partially or 
wholly surrounded by A2 material; B21 material 
has strong, medium, subangular blocky structure and 
is friable; medium acid; gradual, irregular boundary. 

B22—14 to 8t inehes, dark-brown (7.5YR 4/4) silty clay 
loam; strong, medium, angular blocky structnre; 
firm; medium acid; abrupt, wavy boundary. 

IITIC—34 inches +, yellowish-brown (10YR 5/4) stratified 
loamy sand and sand; small amount of gravel; single 
grain; loose; mildly alkaline. 

The A2GB21 horizon is very thin or lacking in some 
areas, Where the Dighton soils are closely associated 
with the Newago soils, the lower part of the B22 horizon 
contains some fine gravel. In other areas there are thin 
and discontinuous layers of sandy material in the lower 
part of the B22 horizon. In some places thin layers 
of finer textured material occur in the ITIC horizon. The 
sandy loam type probably represents a thin surface de- 
posit of sandy material. 

Surface runoff ranges from slow on the mild slopes 
to rapid on the strong slopes. Permeability is moderate 
in the solum and very rapid in the ITIC horizon. The 
available moisture capacity is moderate or moderately 
high, and natural fertility is moderate or moderately 
high, 

The Dighton soils are finer textured throughout the 
solum than the Newago soils and contain less gravel. 
They are more deeply leached than the Nester soils, 
which are underlain by clay loam or silty clay loam. 

Dighton clay loam, 6 to 12 percent slopes, severely 
eroded (DgC3)-——This severely eroded soil occurs on the 
short rounded slopes of ridges and swells on the up- 
lands, generally in the vicimity of broad drainageways. 
The surface layer is brown or dark-brown clay loam 
and contains little organic matter. Shallow gullies that 
can be crossed with farm machinery are common through- 
out most areas. In many areas the depth to the bottom 
layer is only about 20 inches. Small areas of Nester and 
Marlette soils are included in many cf the areas mapped, 
particularly in areas near the top of slopes. 

Most of this soil is used for corn, wheat, oats, and 
legume-grass hay or pasture. Some areas are idle or 
in permanent pasture. Susceptibility to erosion, poor 
tilth, and droughtiness in extremely dry years are the 
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major limitations. (Soil management unit 1.5aC3 (IVe) ; 
woodland suitability group B; wildlife suitability 
group 4) 

Dighton sandy loam, 0 to 2 percent slopes (DhA}.—This 
soil occurs mostly in narrow smooth areas adjacent to 
broad dvainageways on the uplands. In most areas the 
surface layer is dark-brown sandy loam and is mod- 
erately high in organic-matter content. In a few small 
areas it is loam. The depth to sand and loamy sand is 
about 36 inches. Small areas of Nester and Marlette 
soils are included in the areas mapped. 

Most of this soil is used for cultivated crops. The 
principal crops are corn, wheat, oats, and legume-grass 
hay or pasture. This soil is somewhat droughty in 
extremely dry years. (Soil management unit 1.5aA (1) ; 
woodland suitability group B; wildlife suitability 
group 4) 

Dighton sandy loam, 2 to 6 percent slopes (Dh8).—T! iis 
soil occurs on undulating and gently sloping uplands, 
commonly adjacent to or near broad drainageways. In 
most aveas the surface layer is very dark grayish-brown 
or dark grayish-brown sandy loam and contains a mod- 
erate amount of organic matter. In a few areas, it is 
loam. The depth to sand and loamy sand ranges from 
about 40 to about 20 inches within short distances. Small 
areas of Nester or Marlette soils are included in some 
of the areas mapped. 

Most of the acreage is used for cultivated crops. The 
principal crops are corn, wheat, oats, and legume-grass 
hay or pasture. Slope and susceptibility to erosion are 
thé major limitations. However, this soil is somewhat 
droughty in extremely dry years. (Soil management 
unit 1.5aB (IIe) ; woodland suitability group B; wildlife 
suitability group 4) 

Dighton sandy loam, 2 to 6 percent slopes, moderately 
eroded (Dh82).—This soil occurs on undulating and gently 
sloping uplands, commonly adjacent to or near broad 
drainageways. Most of the original surface layer has 
been lost through erosion, and the present surface layer 
is dark grayish-brown or grayish-brown sandy loam. 
Tt contains little organic matter. Shallow gullies have 
formed in a few small areas, and in places the brown 
third Jayer is exposed. ‘These areas generally occur 
where the slope breaks sharply to a slightly steeper 
slope of 5 or 6 percent. The depth to the bottom layer 
ranges from 20 to about 40 inches within short clis- 
tances. Included in the areas mapped are small areas 
of the Nester and Marlette soils. 

This soil is used for corn, wheat, oats, and legume- 
grass hay ov pasture. Slope, susceptibility to erosion, 
and droughtiness in extremely dry, years are the major 
limitations. (Soil management unit 1.5aB(Tle) ; wood- 
land suitability group B; wildlife suitability group 4) 

Dighton sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (DhC2).—This soil occurs on the short rounded 
slopes of ridges and swells on the uplands, generally 
near broad drainageways. Most of the original surface 
layer has been removed by erosion, and the present first 
layer is dark grayish-brown or grayish-brown sandy 
loam. It contains little organic matter. In some small 
areas the texture of the surface layer is loam. In places, 
the bottom layer occurs at a depth of about 25 inches. 
Small areas of the Nester and Marlette soils are included 


in many of the areas mapped, particularly in areas near 
the top of slopes. 

This soil is used principally for corn, wheat, oats, 
and legume-grass hay or pasture. Droughtiness in ex- 
tremely dry years, slope, and susceptibility to erosion are 
the major limitations. (Soil management unit 1.5aC 
(IIle); woodland suitability group B; wildlife suita- 
bility group 4) 


Dryden Series 


The Dryden series consists of moderately well drained 
soils that formed in calcarcous sandy loam till on_ the 
level to gently sloping parts of till plains and moraines. 
These soils developed under forest vegetation that con- 
sisted mainly of oak, hickory, beech, sugar maple, and 
other hardwoods. 

Typical profile of Dryden sandy loam: 

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) sandy 
Joam; weak, fine, granular structure; friable; mod- 
erately high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A2—8 to 11 inches, pale-brown (10YR 6/8) sandy loam; 
weak, medium, granular structure; friable; slightly 
acid; clear, wavy boundary. 

B1—11 to 15 inches, brown (10YR 4/8) sandy loam; moder- 
ate, medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

B2—15 to 34 inches, brown (10YR 5/8) sandy clay loam; 
common, fine, faint, dark yellowish-brown (1OYR 
4/4) mottles in the lower part; moderate, medium, 
subangular blocky structure; firm; slightly acid; 
abrupt, wavy boundary. 

O—84 inches +, pale-brown (10YR 6/3) sandy loam; com- 
mon, fine, distinct, brown (1LOYR 4/3) mottles; mas- 
sive; friable; calcareous. 

The depth to mottling ranges from 15 to about 80 
inches. The texture of the B1 horizon ranges from 
sandy loam to loam, and that of the B2 horizon from 
sandy clay loam to heavy sandy loam or light clay loam. 
The depth to the calcareous sandy loam C horizon ranges 
from 20 to 42 inches. In some areas the C horizon con- 
tains strata of loamy sand. 

Surface runoff is slow or medium, permeability is 
moderate, the available moisture capacity is moderately 
low, and natural fertility is medium. 

The Dryden soils lack the silty clay loam to clay loam 
B horizon that is characteristic of the Celina soils, and 
their C horizon is sandy loam instead of loam to light 
clay loam. They ave in the drainage sequence that im- 
chides the well-drained Lapeer soils, the somewhat, poorly 
drained Locke soils, and the poorly drained and very 
poorly drained Barry soils. 

Dryden sandy loam, 0 to 1 percent slopes (DrA) —This 
soil is on broad, level to undulating ridgetops on the up- 
lands. It océupies the level and nearly level areas ad- 
jacent to the gently sloping, well-drained Lapeer soils. 
The surface layer is dominatly sandy loam, but there are 
some areas in which the surface layer is loam. In places 
a brittle layer occurs in the upper part of the third layer. 
The depth to the limy sandy loam bottom layer com- 
monly approaches 42 inches. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Medium natural fer- 
tility, moderately low available moisture capacity and, 
to some extent, excess wetness are the major limitations. 
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(Soil management unit 8aA (IIs); woodland suitability 
group U; wildlife suitability group 1) 

Dryden sandy loam, 2 to 6 percent slopes (DrB).—This 
soil occurs on broad, undulating ridgetops on the up- 
lands. The depth to the limy sandy Joam bottom layer 
is nearly 42 inches. In some aveas a firm brittle layer 
occurs in the upper part of the third layer. Small areas 
of Lapeer soils are included in some of the areas mapped. 

Mos: of this soil is used for corn, wheat, oats, beans, 
and Jegume-grass hay or pasture. Medium natural fer- 
tility, moderately low available moisture capacity, and, 
to some extent, excess wetness are limitations. (Soil 
management unit 8aB (Ile); woodland suitability group 
U; wildlife suitability group 1) 

Dryden sandy Joam, 2 to 6 percent slopes, moderately 
eroded (Dr82)—This soil occurs on broad, gently sloping 
ridgetops on the uplands. In most places the present 
surface layer is pale-brown sandy loam and is very low 
in organic-matter content. In some areas a firm brittle 
layer ocenrs in the upper part of the third layer. The 
depth to the limy sandy loam bottom Jayer ranges from 
20 to about 42 inches. 

Most of this soil is used for corn, wheat, oats, beans, 
and Jegume-grass hay or pasture. Erosion, medium 
natural fertility, moderately low available moisture 
capacity, and, to some extent, excess wetness are major 
limitations. (Soil management unit 3aB (IIe); wood- 
land suitability group U; wildlife suitability group 2) 


Edmore Series 


Soils of the Edmore series formed in deep loamy sand 
glacial drift. They occur in level or nearly level areas 
and depressions on till plains and moraines or along 
natural drainageways, throughout the northern part of 
the county. The native vegetation consisted primarily of 
swamp white oak, ash, red maple, and silver maple. 

Typical profile of Edmore sandy loam: 


Ap—0O to 9 inches, very dark grayish-brown (1OYR 3/2) sandy 
loam; weak, medium, granular structure; friable; 
medium or high organic-matter content; slightly 
acid; abrupt, smooth boundary. 

B21g—9 to 12 inches, light brownish-gray (1OYR 6/2) loamy 
sand; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) and brownish-yellow (10¥R 6/8) 
mottles; weak, medium, granular structure; very 
friable; medium acid; clear, wavy boundary. 

B22g—12 to 28 inches, grayish-brown (1OYR 5/2) sandy 
loam; common, medium, distinet, yellowish-brown 
(10XR 5/6) mottles; weak, medium, subangular 
blocky structure; very friable; medium acid; grad- 
ual, wavy boundary. 

B23g—28 to 32 inches, grayish-brown (2.5¥ 5/2) sandy loam; 
many, fine, distinct, yellowish-brown (10YR 5/8) 
and brownish-yellow (10YR 6/8) mottles; weak, 
medium, subangular blocky structure; friable; slight- 
ly acid; abrupt, irregular boundary. : 

C—82 inches +, light brownish-gray (2.5¥Y 6/2) loamy sand; 
many, medium, distinct, yellowish-brown (10YR 5/8) 
mottles; single grain; loose; calcareous, 


The B2lg and B22¢ horizons range from loamy sand 
to sandy loam in texture, and the C horizon ranges from 
loamy sand to sand. The depth to the C horizon ranges 
from 30 to 45 inches. In many places the C horizon is 
stratified loamy sand and sand and contains lenses of 
sandy loam that vary in thickness. 


Surface runoff is very slow or ponded, permeability 
is moderately rapid, natural fertility is moderately low 
or low, and the available moisture capacity is moderately 
low. Crops may be affected by wetness during extended 
wet periods in spring and fall. 

The Edmore soils have a coarser textured solum than 
the Ensley soils. They are in the drainage sequence 
that includes the well drained and moderately well 
drained Montcalm soils and the somewhat poorly drained 
Otisco soils. 

Edmore sandy loam (0 to 1 percent slopes) (Ed)—In 


“most areas a profile of this soil is like the one described 


as typical of the series. However, in places the surface 
layer is very dark brown sandy Joam. In some areas 
the texture 1s fine sandy loarn, and in a few small areas 
it is loamy sand. Included in the areas mapped are small 
areas of the Epoufette soils. 

Most of this soil is used for corn, beans, small grain, 
and hay. A few areas are in pasture or forest. Moder- 
ately low or low natural fertility and excess wetness are 
the major limitations. (Soil management unit 4cA 
(IITw); woodland suitability group W; wildlife suit- 
ability group 6) 


Edwards Series 


The Edwards series consists of very poorly drained 
soils that formed in mixed woody and fibrous organic 
material that is from 12 to 42 inches thick over marl. 
These soils occur mainly in level areas and slight de- 
pressions on lake plains, outwash plains, and till plains. 
Some areas are on the gently sloping to strongly sloping 
parts of moraines. The native vegetation consisted prin- 
cipally of aspen, birch, elm, and soft maple. 

Typical profile of Edwards muck: 

1—0 to 10 inches, black (10YR 2/1) muck; weak, fine, gran- 
ular structure; friable; mildly alkaline; gradual, 
wayy boundary. 

2—10 to 28 inches, very dark brown (10YR 2/2) muck; weak, 
fine, granular structure; friable; moderately alka- 
line; diffuse, wavy boundary. 

38—28 to 32 inches, very dark brown (10¥R 2/2) muck and 
light-gray (10OX¥YR 7/2) marl; massive; friable; nu- 
merous sinall shells; calcareous; abrupt, irregular 
boundary. 


MCg—32 inches +, light-gray (10YR 6/1) marl; massive; 
very friable; numerous small shells; calcareous. 

Horizons Nos. 1 and 2 are calcareous in some areas, 
especially in those areas where the depth to marl ap- 
proaches the mimimum of 12 inches. The thickness and 
the purity of the marl varies. 

Surface runoff is slow to ponded, except on the gently 
sloping or sloping parts of moraines, where runoff is 
moderate. Permeability is moderate or moderately slow, 
and the available moisture capacity is high. Natural 
fertility is medium because of the unbalanced proportions 
of essential plant nutyients. Wind erosion is a hazard 
in cleared areas. 

The Edwards soils developed in shallower deposits of 
mixed woody and fibrous organic material than the Car- 
liste soils. They are underlain by marl and commonly 
are more alkaline than the Tawas, Linwood, and Willette 
soils, which are underlain by sand, loam, and clay re- 
spectively. 
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Edwards muck (0 to 1 percent slopes) (Ek)—A profile of 
this soil is like the one desrcibed as typical of the series. 
Small areas of Carlisle soils are included in some of 
the areas mapped. 

Most of this soil is forested. A few areas are used for 
corn, vegetables, or mint. TExcess wetness and, to some 
extent, wind erosion ave the major limitations. (Soil 
management unit M/mcAB (IVvw) ; woodland suitability 
group J; wildlife suitability group 8) 

Edwards muck, sloping (6 to 12 percent slopes) (Em)— 
This soil is on the Jower part of slopes, adjacent to 
potholes, swales, and broad flat swampy areas on the up- 
lands. ‘The surface layer commonly is limy. The depth 
to marl ranges from 12 to 20 inches. (Soil management 
unit M/mcAB (IVw); woodland suitability group J; 
wildlife suitability group 8) 


Eel Series 


The Eel series consists of moderately well drained 
soils that formed in deep loam, silt loam, light clay 
loam, and light silty clay loam. ‘These soils are im level 
or nearly level areas and depressions throughout the 
county. ‘Some areas are in the oxbows of old meanders 
of vivers and creeks, The native vegetation consisted 
mainly of elm, ash, soft maple, and sycamore. 

Typical profile of Eel loam: 

Ap—O0 to 10 inches, very dark gray (10YR 8/1) loam; weak, 
fine, granular structure; friable; mildly alkaline; 
abrupt, smooth boundary. 

G1—10 to 21 inches, dark-brown (10YR 3/8) loam; weak, 
fine, granular structure; frinble; calcareous; gradual, 
wavy boundary. 

C2—21 to 66 inches +, yellowish-brown (10YR 6/2) strati- 
fied loam and silt lowmm; weak, fine, granular strue- 
ture; friable; calenreous. 

In some areas the Ap horizon is dark grayish brown 
(10YR 4/2) to brown (10YR 5/3). The depth to mot- 
tling ranges from 18 to 80 inches. The texture of the 
C horizon is mainly Joam, but in a few areas it is silt 
loam, Hight clay loam, or light silty clay loam. Thin 
strata of heavy clay loam or heavy silty clay loam oc- 
cur in the C horizon in some areas. 

Surface runoff is slow, permeability and the available 
moisture capacity are moderate, and natural fertility 1s 
medium, 

The Eel soils ave finer textured throughout the solum 
than the Landes soils. They are in the drainage sequence 
that includes the well-dramed Genesee soils, the some- 
what poorly drained Shoals soils, and the poorly drained 
and very poorly drained Sloan soils. 

In Ionia County the Eel soils are mapped only as a 
complex with the Landes soils. 


Ensley Series 


In the Ensley series are poorly dramed and very poor- 
ly drained soils that formed in calcareous sandy Joam 
till. These soils occur in level or nearly Tevel areas and 
depressions on till plains and moraines throughout the 
northern part of the county. The native vegetation con- 
sisted mainly of mixed stands of elm, ash, red maple, 
and other hardwoods. 

Typical profile of Ensley loam: 


Ap—0O to 7 inches, very dark grayish-brown (10YR 38/2) 
loam; moderate, fine, granular strueture; friable; 
neutral; abrupt, smooth boundary. 

B21—7 to 12 inches, light yellowish-brown (10YR 6/4) sandy 
loam; few, fine, faint, yellowish-brown (10¥R 5/8) 
mottles; moderate, medium, subangular blocky strue- 
ture; friable; mildly alkaline; gradual, wavy bound- 


ary. 

B22—12 to 84 inches, brown (10YR 5/3) sandy clay loam; 
mnany, coarse, fuint, yellowish-brown (10YR 5/8) and 
light yellowish-brown (10YR 6/4) mottles; moder- 
ate, medimn, subangular blocky structure; firm ; mild- 
ly alkaline; abrupt, irregular boundary. 

C—34 inches +, pale-brown (10¥R 6/8) sandy loam; many, 
coarse, distinct, brownish-yellow (LOYR 6/8) and 
yellowish-brown (10YR 5/4) mottles; very weak, 
course, subangular blocky structure; friable; eal- 
careous. 

In undisturbed areas, the Al horizon commonly is 
very dark grayish brown (10YR 3/2) and is from 6 to 
10 inches thick. In some areas there is a gray (LOYR 
6/1) horizon, with little mottling, below the Ap or Al 
horizon. In places the B22 horizon is heavy sandy loam. 
The depth to the C horizon ranges from 28 to 40 inches. 
In places the C horizon contains strata of loamy sand. 

Surface runoff is very slow or ponded, permeability is 
moderate, the available moisture capacity is moderately 
low, and natural fertility is medium. 

The Insley soils are finer textured throughout the 
solum than the. Edmore soils and are coarser textured 
than the Brookston. They are in the drainage sequence 
that includes the well drained and moderately well 
drained McBride soils and the somewhat poorly drained 
Coral soils. 

Ensley loam (0 to 1 percent slopes) (En).—This soil 
occurs on broad flats, in shallow basins and swales, and 
in narrow depressions bordering natural drainageways. 
It commonly is closely associated with the Brookston and 
Edmore soils, and small areas of those soils are included 
in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and Jegume-grass hay or pasture. A 
few small areas are in farm woodlots, Excess wetness 
and medium natural fertility are the major limitations. 
(Soil management unit 3cA. (ITw) ; woodland suitability 
group W; wildlife suitability group 2) 


Epoufette Series 


The Epoutfette series consists of poorly drained and 
very poorly drained soils that formed in water-sorted 
sandy material that is from 18 to 42 inches thick over 
calcareous coarse sand and gravel. These soils are in 
level areas and depressions on outwash plains and old 
glacial drainageways throughout the northern half of 
the county. Fairly large areas are adjacent to Prairie 
Creek. The native vegetation consisted principally of 
elm, ash, and some swamp conifers, 

Typical profile of Epoufette sandy loam: 

Ap—0 to 8 inches, very dark brown (1OYR 2/2) sandy loam; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

B21—8 to 14 inches, pale-brown (10YR 6/3) loamy sand; 
common, medium, distinct, yeHowish-brown (10YR 
5/8) mottles; very weak, fine, suhangular blocky 
structure; very friable; abrupt, wavy boundary. 

B22g—t4 to 21 inches, grayish-brown (1OYR 5/2) light sandy 
loam; many, medium, distinct, yellowish-brown (10YR 
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5/8) mottles; weak, medium, subangular blocky struc- 
ture; friable; neutral; abrupt, wavy boundary. 

IICg—21 inches +, grayish-brown (10YR 5/2) gravel and 
coarse sand; single grain; loose; calcareous. 

In some undisturbed areas, in place of the Ap horizon, 
there is a 2- to 5-inch Al horizon of black (10YR 2/1) 
to very dark gray (1OYR 3/1) sandy loam above the 
B21 horizon. In some areas the texture of the B22¢ 
horizon is heavy loamy sand. The underlying material 
ranges from coarse sand to gravel. The solum ranges 
from slightly acid to mildly alkaline in reaction. 

Surface runoff is very slow or ponded, and permeabil- 
ity is moderately rapid. These soils are low in natural 
fertility, and if drained are moderately low in available 
moisture capacity. 

The Epoufette soils are finer textured throughout the 
solum than the Granby. They ave in the drainage se- 
quence that includes the well drained and moderately 
well drained Mancelona soils and the somewhat poorly 
drained Gladwin soils. 

Epoufette loamy sand (0 to 1 percent slopes) {Eo).— 
This soil commonly is adjacent to organic soils. In 
many wooded areas it has a 2- to 6-inch layer of muck 
on the surface. 

Most of the acreage is used for pasture or woodlots. 
Low natural fertility and excess wetness are the major 
limitations. (Soil management unit 4cA (IITw) ; wood- 
land suitability group W; wildlife suitability group 6) 

Epoufette sandy loam (0 to 1 percent slopes) {Ep)— 
In most areas a profile of this soil is similar to the one 
described as representative of the serics. In wooded 
areas, however, there generally is a 2- to 6-inch layer of 
muck on the surface. The surface layer ordinarily is 
moderately high in organic-matter content. 

Most of this soil is used for pasture. Excess wetness 
and low natural fertility are the major limitations. (Soil 
management unit 4cA (IIIw); woodland suitability 
group W; wildlife suitability group 6) 


Fox Series 


The Fox series is made up of well-drained soils that 
formed in loamy outwash material that is from 24 to 42 
inches thick over stratified calcareous sand and gravel. 
These soils are on the Jevel to steep parts of outwash 
plains, valley trains, terraces, and moraines. They occur 
throughout the southern two-thirds of the county. The 
native vegetation consisted of mixed stands of hard- 
woods, mainly oak, hickory, and maple. 

Typical profile of Fox sandy loam: 


Ap—O0O to 6 inches, dark grayish-brown (10YR 4/2) sandy 
loam; moderate, fine, granular structure; friable; 
medium organic-matter content; medium acid; 
abrupt, wavy boundary. 

A2—6 to 11 inches, brown (10YR 5/8) sandy loam; moder- 
ate, medium, granular structure; friable; medium 
acid; clear, wavy boundary. 

B1i—11 to 14 inches, dark-brown (7.5YR 4/4) heavy sandy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; medium acid; clear, wavy boundary. 

IIB21—14 to 80 inches, dark-brown (7.5YR 4/4) gravelly 
clay loam; strong, medium, subangular blocky strue- 
ture; firm; medium acid; clear, wavy boundary. 

ITB22—30 to 85 inches, dark-brown (7.5YR 38/2) gravelly 
clay loam; moderate, coarse, subangular blocky struc- 
ture; firm; slightly acid; abrupt, irregular bound- 
ary. 
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JIIC—85 inches +, brown (10YR 5/8) gravel and sand; 
single grain; loose; calcareous, 

The texture of the B horizon ranges from sandy loam 
to sandy clay loam, gravelly sandy clay loam, gravelly 
clay loam, clay loam, or silty clay loam. The amount of 
gravel in the B horizon varies. ‘Tongues of the B22 hori- 
zon extend into the ITIC horizon. They vary in number 
and in thickness but in some areas are more than 2 feet 
thick. The depth to the ITIC horizon ranges from 24 to 
42 inches. 

Surface runoff ranges from slow on the gentle slopes to 
rapid on the steep slopes, Permeability is moderate or 
moderately rapid, the available moisture capacity is mod- 
erate, and natural fertility is medium. 

The Fox soils contain more gravel than the Kendall- 
ville soils, which formed in loam to silty clay loam, and 
they are finer textured throughout the solum than the 
Boyer soils. They are in the drainage sequence that in- 
cludes the moderately well drained Tonia soils, the some- 
what poorly drained Matherton soils, and the poorly 
drained and very poorly drained Sebewa soils. 

Fox sandy loam, 0 to 2 percent slopes (FoA) —This soil 
occurs on broad flats at the higher elevations on valley 
plains and on the smooth tops of terrace ridges on the 
uplands. The surface layer is moderately high in organ- 
ic-matter content. In a few areas the depth to the hmy 
bottom layer is slightly more than 42 inches. Within the 
areas mapped are small depressions in which the Ionia 
soils occur. Also included in mapping are some areas in 
which the surface layer is loam. 

Most of this soil is used for corn, wheat, oats, soybeans, 
and legume-grass hay or pasture. Droughtiness in ex- 
tremely dry years is the major limitation, (Soil manage- 
ment unit 3aA (IIs); woodland suitability group U; 
wildlife suitability group 1) 

Fox sandy loam, 2 to 6 percent slopes (Fo8).—This soil 
occurs on undulating valley plains and on gently sloping 
high terraces. Over most of the acreage the surface 
layer is sandy loam, but in some places it is loam, and in 
other small areas it consists of a thin layer, 4 to 8 inches 
thick, of soil material that washed from adjacent slopes. 
In a few areas the combined thickness of the. third, 
fourth, and fifth layers is wbout 30 inches, and the depth 
to the limy bottom layer is more than 42 inches. There 
are sufficient stones and cobblestones scattered on the sur- 
face of a few areas to hinder tillage. Where this soil 
occurs near the bluffs of high terraces, adjacent to river 
valleys, small areas of the Kendallville soils are included 
in many of the areas mapped. In other places small 
areas of the Boyer soils are included. 

Most of this soil is used for corn, wheat, oats, soybeans, 
and Jegume-grass hay or pasture. A few areas are in 
farm woodlots. Slope, susceptibility to erosion, and 
droughtiness in extremely dry years are the major limi- 
tations. (Soil management unit 3aB (IIe); woodland 
suitability group U; wildlife suitability group 1) 

Fox sandy loam, 2 to 6 percent slopes, moderately 
eroded (FoB2|—This soil occurs on undulating valley 
plains and on gently sloping high terraces. Much of the 
original surface Jayer has been removed by erosion. The 
present surface layer is dark brown and contains only a 
moderate amount of organic matter. In several areas 
the combined thickness of the third, fourth, and fifth 
layers is about 30 inches, and the depth to the limy bot- 
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tom layer is more than 42 inches. Gullies, shallow 
enough to be crossed with farm machinery, have formed 
in places and exposed the soil layers. In a few areas 
there are suflicient stones and cobblestones scattered on 
the surface to hinder or, in places, prevent tillage. In- 
cluded in the areas mapped are some areas in which the 
surface layer is loam. 

Most of this soil is used for corn, wheat, oats, soybeans, 
and legume-grass hay or pasture. However, a few of the 
more eroded areas are idle. Slope, susceptibility to ero- 
sion, and droughtiness in dry years are the major limita- 
tions. (Soil management unit 3aB (IIe); woodland 
suitability group U; wildlife suitability group 1) 

Fox sandy loam, 6 to 12 percent slopes (FoC).—This 
soil:is on sloping high terraces along river valleys and 
broad drainageways. The surface layer contains little 
organic matter. 

Most of the acreage is in farm woodlots or forest. A 
few areas have been cleared and are used for pasture. 
Slope, droughtiness, and susceptibility to erosion are the 
major limitations. (Soil management unit 3aC (IITe) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Fox sandy loam, 6 to 12 percent slopes, moderately 
eroded (FoC2).—This soil is on sloping terraces along river 
valleys and broad drainageways. Most of the original 
surface layer has been removed by erosion, The present 
surface layer commonly is dark-brown sandy loam and 
is low in organic-matter content. In a few areas it is 
loam. In places the combined thickness of the third, 
fourth, and fifth layers is about 30 inches, and the depth 
to the limy bottom layer is more than 42 inches. There 
are sufficient stones and cobblestones on the surface of 
a few areas to hinder tillage. Included in the areas 
mapped are some small uneroded areas. 

A large part of the acreage is used for corn, wheat, 
oats, soybeans, and legume-grass hay or pasture. A few 
areas are idle or in second-growth forest. Slope, suscep- 
tibility to erosion, and droughtiness are the major limita- 
tions. (Soil management unit 8aC (ITTe); woodland 
suitability group U; wildlife suitability group 1) 

Fox sandy loam, 12 to 18 percent slopes, moderately 
eroded (FoD2)——This soil is on short side slopes of high 
terraces along river valleys and broad drainageways. 
The surface layer is dark brown and contains little or- 
ganic matter. In a few areas there are numerous stones 
on the surface and throughout the soil material. In 
others the surface layer is somewhat gravelly. Small 
areas of Boyer soils and small wneroded areas of the Fox 
soils were included in some of the areas mapped. 

Most of this soil is idle or in permanent pasture. 
Slope, susceptibility to erosion, and dvroughtiness are 
major limitations. (Soil management nnit 8aD (IVe); 
woodland suitability group U; wildlife suitability 
group 1) 

Fox sandy loam, 18 to 25 percent slopes, moderately 
eroded ((FoE2)—This soil is on the short side slopes of 
draws and ravines and along valley walls of high ter- 
races, adjacent to broad drainageways and river valleys: 
Most of the original surface layer has been lost. through 
erosion, and the present surface layer is dark-brown sandy 
loam. In a few areas there are sufficient stones on the sur- 
face to hinder tillage. 
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Most of this soil is idle or in second-growth forest. A 
few areas are in permanent pasture. Slope, susceptibility 
to erosion, and droughtiness are the major limitations. 
(Soil management unit 8aK (Vie) ; woodland suitability 
group U; wildlife suitability group 1) 

Fox sandy loam, 25 to 40 percent slopes (foF).—This 
soil occurs on the short steep slopes of high terraces 
along river valleys and broad drainageways. Included 
in the areas mapped are small areas of the moderately 
eroded. Fox soils. 

Most of this soil is wooded. Slope and droughtiness 
are the major limitations. (Soil management unit 3akF 
(VIIe) ; woodland suitability group U; wildlife suitabil- 
ity group 1) 

Fox stony sandy loam, 2 to 6 percent slopes (FsB) — 
This soil occurs on gently sloping terraces along river val- 
leys and broad drainageways. The surface layer is dark 
brown and is low in organic-matter content. Stones are 
scattered over the surface and to some extent throughout 
the soil material. 

Most of this soil is cultivated. The principal crops are 
wheat, oats, soybeans, and legume-grass hay or pasture. 
Stoniness, susceptibility to erosion, and droughtiness are 
the major limitations. (Soil management unit 4aA BC 
(Vs); woodland suitability group U; wildlife suitability 
group 1) 

Fox sandy clay loam, 6 to 12 percent slopes, severely 
eroded (FxC3)—This soi] occurs on the short side slopes of 
high terraces along river valleys and broad drainageways. 
All of the original surface layer has been removed by ero- 
sion. The present surface layer is dark-brown sandy clay 
loam and contains little organic matter. Gullies shallow 
enough to be crossed with farm machinery have formed in 
most areas. The limy bottom layer commonly occurs at a 
depth of about 30 inches. In some places there are a few 
seepy spots. 

Much of this acreage is idle or in second-growth forest. 
A few areas are used for corn, wheat, oats, soybeans, and 
legume-grass hay or pasture. Slope, susceptibility to ero- 
sion, and droughtiness are the major limitations. (Soil 
management unit 3aC3 (IVe); woodland suitability 
group U; wildlife suitability group 1) 

Fox sandy clay loam, 12 to 18 percent slopes, severely 
eroded (FxD3}.—This soil occurs on the short side slopes of 
high terraces along river valleys and broad drainage- 
ways. All of the original surface layer has been removed 
by erosion, and the present surface layer of sandy clay 
loam is very low in organic-matter content. Shallow gul- 
lies are common, and in places deep gullies have formed. 
In a few small areas there are sufficient stones on the 
surface and throughout the soil material to make cultiva- 
tion impractical. 

Most of the acreage is idle or in second-growth forest. 
A few areas are in pasture that is of limited value. 
Slope, susceptibility to erosion, and droughtiness are the 
major limitations. (Soil management unit 3aD3 (Vie) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Fox sandy clay loam, 18 to 25 percent slopes, severely 
eroded (FxE3)—This soil occurs on the short side slopes of 
high terraces along river valleys and broad drainage- 
ways. Allof the original surface layer has been removed 
by erosion. The present surface layer is dark-brown 
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sandy clay loam and contains little organic matter. 
Numerous shallow gullies and a few deep gullies have 
formed in many areas. The depth to the limy bottom 
layer commonly is about 30 inches. 

Most of the acreage is idle or in second-growth forest 
and shrubs. Trees have been planted in a few areas. 
Slope, susceptibility to erosion, and droughtiness are the 
major limitations. (Soil management unit 8aKF3 
(Vile) ; woodland suitability group U; wildlife suitabil- 
ity group 1) 

Fox sandy clay loam, 25 to 40 percent slopes, severely 
eroded (FxF3)—This soil occurs on the short steep slopes 
of high terraces along river valleys and broad drainage- 
ways. Erosion has removed all of the original surface 
layer. The present surface layer is dark-brown sandy 
clay loam and contains little organic matter. Numerous 
shallow gullies and a few deep gullies have formed in 
many areas. In places the combined thickness of the 
third, fourth, and fifth layers is more than 80 inches. 
In most places, however, the depth to the limy bottom 
layer is about, 80 inches. 

Most of the acreage is idle or in second-growth forest. 
Slope, susceptibility to erosion, and droughtiness are the 
major limitations. (Soil management unit 3alhF3 
(VITe) ; woodland suitability group U; wildlife suitabil- 
ity group 1) 


Genesee Series 


In the Genesee series are well-drained soils that formed 
in deep loam, silt loam, light silty clay loam, or light clay 
loam on level or nearly level bottom lands along creeks 
and rivers. These soils occur throughout the county, 
generally as small areas. The native vegetation consisted 
primarily of elm, sycamore, and ash. 

Typical profile of Genesee loam: 

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure; friable; moderately 
high organic-matter content; mildly alkaline; abrupt, 
smooth boundary. 

Ci—-8 to 26 inches, dark-brown (1OYR 3/3) loam; wenk, fine, 
granular structure; friable; calcareous; gradual, 
wavy boundary. 

02—26 to 45 inches, dark yellowish-brown (10YR 4/4) loam; 
weak, fine, granular structure; friable; calcareous; 
clear, wavy boundary. 

C3—45 inches +, yellowish-brown (10YR 5/6) silt loam; 
weak, fine, subangular blocky structure; friable; cal- 
careous. 

The color of the Ap horizon ranges from dark grayish 
brown (10YR 4/2) to brown (10YR 5/3). The texture 
of the C horizon ranges from dominantly silt loam, loam, 
light clay loam, or light silty clay loam to a stratified 
layer that includes at least one of these textures. On 
high bottoms these soils commonly have a very weakly 
developed B horizon. Where the Genesee soils are close- 
ly associated with the moderately well drained Eel soils, 
they generally are mottled below a depth of 80 inches. 

Surface runoff is slow, permeability and the available 
moisture capacity are moderate, and natural fertility is 
medium. 

In Ionia County the Genesee’ soils are mapped only as 
a complex with the Landes soils. They ave finer textured 
than the Landes soils. 


Gilford Series 


The Gilford series consists of poorly drained and very 
poorly drained soils that formed in loamy sand and light 
sandy loam outwash material. These soils are underlain 
ata depth of 24 to 42 inches by calcareous sand and grav- 
el. They occur in depressions on outwash plains, till 
plains and old glacial drainageways throughout the 
southern part of the county. The native vegetation was 
hardwood forest consisting mainly of swamp white oak, 
hickory, and ash. 

Typical profile of Gilford loamy sand: 

Ap—0 to 10 inches, very dark brown (1OYR 2/2) loamy sand; 
weak, fine, granular structure; very friable; high 
organic-matter content; neutral; abrupt, smooth 
boundary, 

B2ig—i10 to 18 inches, dark grayish-brown (2.5Y¥ 4/2) sandy 
loam; few, medium, faint, olive-brown (2.5Y 4/4) 
mottles; weak, medium, granular structure; friable; 
neutral; clear, wavy boundary. 

B22g—13 to 16 inches, grayish-brown (2.5Y 5/2) sandy loam; 
common, medium, distinct, light olive-brown (2.5Y 
5/6) mottles; weak, medium, subangular blocky 
structure; friable; slightly acid; gradual, wavy 
boundary. 

B238g—16 to 24 inches, light brownish-gray (2.5Y 6/2) light 
sandy clay loam; common, medium, distinct, yel- 
lowish-brown (10YR 5/8) mottles; moderate, medi- 
um, subangular blocky structure; firm; slightly acid; 
clear, wavy boundary. 

IIB3—24 to 44 inches, light brownish-gray (2.5Y 6/2) loamy 
sand; common, medium, distinct, light olive-brown 
(2.5Y 5/6) mottles; weak, medium, subangular 
blocky structure; very friable; neutral; abrupt, 
wavy boundary. 

IlICg—44 inches +, light-gray (10YR 6/1) sand and gravel; 
single grain; loose; calcareous. 

The Ap horizon ranges from 6 to 10 inches in thick- 
ness. The depth to the calcareous T1ICg horizon ranges 
from 42 to 66 inches. In some areas the IITCg horizon 
is sand or loamy sand. ; 

Surface runoff is very slow or ponded, permeability is 
moderately rapid, the available moisture capacity is mod- 
erately low, and natural fertility is medium. 

The Gilford soils have a thinner sandy clay loam or 
clay loam Bg horizon than the Sebewa soils and are 
coarser textured throughout the solum. They are finer 
textured than the Granby soils. 

Gilford loamy sand (0 to 2 percent slopes) (Gf).—In 
most areas a profile of this soil is similar to the one 
described as representative of the series. Some small 
areas have from 1 to 8 inches of muck on the surface. A 
few areas are stony and thus are difficult to cultivate. 
These are indicated on the soil map by stone symbols. 

Most of this soil is used for pasture and woodlots. A 
few drained areas are used for general farm crops. Wet- 
ness is the major limitation. (Soil management unit 4cA 
(IIIw) ; woodland suitability group W; wildlife suita- 
bility group 6) 

Gilford sandy loam (0 to 2 percent slopes) (Gg)—This 
soil occurs in level or nearly level areas and in slight 
depressions. Ina few areas there is from 2 to 5 inches of 
muck on the surface. 

Most of this soil is used for pasture and woodlots. A 
few drained areas are used for general farm crops. Wet- 
ness is a major limitation. (Soil management unit 4cA 
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(IIIw); woodland suitability group W; wildlife suita- 
bility group 6) 


Gladwin Series 


The Gladwin series consists of somewhat poorly 
drained soils that formed in sand and loamy sand that is 
from 18 to 42 inches thick over stratified calcareous sand 
and gravel. These soils are on level to gently sloping out- 
wash plains and in old glacial drainageways. They are 
widely distributed throughout the northern half of the 
county, and fairly large areas are along Prairie and 
Dickerson Creeks. The native vegetation consisted main- 
ly of sugar maple, ash, beech, elm, and some scattered 
white pine and red pine. 

Typical profile of Gladwin loamy sand: 

Ap—0O to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; very weak, fine, granular structure; 
very friable; slightly acid; medium organic-matter 
content; abrupt, smooth boundary. 

A2—8 to 11 inches, grayish-brown (10Y¥R 5/2) sand; single 
grain; loose; medium acid; clear, wavy boundary. 

B2ir—11 to 20 inches, yellowish-brown (10YR 5/8) loamy 
sand; few, fine, faint, dark yellowish-brown (10YR 
4/4) mottles; single grain; loose; medium acid; 
clear, wavy boundary. 

B’2t—20 to 25 inches, brownish-yellow (10YR 6/6) sandy 
loam; common, medium, faint, yellowish-brown (10YR 
5/8) mottles; weak, medium, subangular blocky 
structure; friable; neutral; abrupt, wavy boundary. 

TIC—25 inches +, pale-brown (10¥YR 6/3) sand and gravel; 
single grain; stratified; loose; calcareous. 

The B’2t horizon ranges from heavy loamy sand to 
sandy clay loam in texture and from 2 to 8 inches in 
thickness. The depth to the calcareous sand and gravel 
ranges from 18 to 42 inches. The solum ranges from 
medium acid to mildly alkaline in reaction. 

Surface runoff is slow, permeability is moderately 
rapid or rapid, the available moisture capacity is mocer- 
ately low or low, and natural fertility is low. 

The Gladwin soils are finer textured throughout the 
solum than the Au Gres soils. 

Gladwin loamy sand, 0 to 2 percent slopes (GhA).—In 
most areas a profile of this soil is like the one described as 
typical of the series. Small areas of Mancelona soils 
were included in the areas mapped. However, these in- 
clusions do not greatly influence the use and management 
of this soil. 

Although a large part of the acreage is used for corn, 
small grain, hay, and other field crops, many areas of this 
soil are used only for limited grazing. Low natural fer- 
tility and excess wetness are the principal limitations. 
(Soil management unit 4bAB (ITIw); woodland suita- 
bility group F; wildlife suitability group 6) 

Gladwin loamy sand, 2 to 6 percent slopes {GhB).— 
This soil occurs as small areas and is associated with the 
nearly level Gladwin soils. The slope is dominantly less 
than 4 percent. In some small areas the plow layer is 
slightly redder or browner in color than typical and con- 
tains less organic matter. 

Most of this soil is used for corn, small grain, and other 
field crops. Many areas, however, are idle. Txcess wet- 
ness and low natural fertility are the principal limita- 
tions. (Soil management unit 4bAB (TITw); woodland 
suitability group F; wildlife suitability group 6) 


SOIL SURVEY 


Gladwin sandy loam, 0 to 2 percent slopes (GIA).— 
The plow layer of this soil is finer textured and is 
slightly higher in organic-matter content than that of 
the soi] described as representative of the series. 

Most of this soil is used for corn, small grain, hay, and 
other field crops. Some areas are idle. Low natural fer- 
tility and excess wetness are the principal limitations. 
(Soil management unit 4bAB (ITIw) ; woodland suitabil- 
ity group F; wildlife suitability group 6) 

Gladwin sandy loam, 2 to 6 percent slopes (Gi8).—This 
soil occurs as small areas and is associated with the nearly 
level Gladwin soils. In most areas the plow layer is finer 
textured and-is slightly higher in organic-matter content 
than that of the soil described as representative of the 
series. Small areas of Sebewa soils were included in the 
areas mapped. These inclusions make up only a small 
total acreage and do not greatly influence the use and 
management of this soil. In a few small areas, there are 
sufficient stones in the plow layer to interfere with tillage. 

Most of this soil is used for corn, small grain, hay, and 
other field crops. Low natural fertility and excess wet- 
ness are the principal limitations. (Soil management 
unit 4bAB (ITIw); woodland suitability group F; wild- 
life suitability eroup 6) 


Glendora Series 


The Glendora series is made up of poorly drained and 
very poorly drained soils that formed in neutral to cal- 
careous stratified sand and Joamy sand. These soils are 
in level areas and slight depressions on flood plains. 
They are interspersed with other soils along the rivers 
and. creeks throughout the county. The native vegetation 
consisted mainly of elm, ash, swamp white oak, and 
aspen. 

Typical profile of Glendora sandy loam: 

Ap—0 to 8 inches, very dark brown (10YR 2/2) sandy loam; 
moderate, fine, granular structure; friable; high 
organic-matter content; mildly alkaline; abrupt, 
smooth boundary. 

C1—8 to 11 inches, dark-gray (10YR 4/1) loamy sand; weak, 
medium, granular structure; very friable; calcar- 
eous; clear, wavy boundary. 

C2—11 to 36 inches, dark grayish-brown (10YR 4/2) loamy 
sand; common, medium, faint, grayish-brown (10YR 
5/2) mottles; single grain; loose; calcareous; clear, 
wavy boundary. 

C8—36 inches +, dark grayish-brown (2.5Y 4/2) loamy sand; 
common, medium, faint, light brownish-gray (2.5Y 
6/2) mottles; single grain; loose; calcareous. 

In some areas there is a very dark brown (10YR 2/2) 
AJl2 horizon, 2 to 6 inches thick, between the Ap and the 
Cl horizons. In places the Cl horizon is mottled with 
yellowish brown (10YR 5/4). In some areas thin layers 
of fine sand and gravel occur in the C horizon. 

Surface runoff is very slow, permeability is rapid, and 
the available moisture capacity and natural fertility are 
moderately low or low. 

Although the Glendora soils formed in sand and loamy 
sand, and the Cohoctah soils in heavy loamy fine sand to 
fine sandy loam, drainage on these soils is comparable. 

Glendora loam (0 to 2 percent slopes) (Gm)—This soil 
oceurs in level areas and slight depressions on bottom 
lands bordering rivers and creeks. The surface layer is 
dominantly loam or silt loam. It is from 6 to 12 inches 
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thick and in most areas is moderately high or high in 
organic-matter content. The underlying layers are sand 
and loamy sand. Included in the areas mapped are some 
small areas in which the surface layer is sandy loam or 
loamy sand. In some broad depressions, small areas of 
the heavier textured Cohoctah soils were included in 
mapping. 

Most of this soil is used for farm woodlots or perma- 
nent pasture. Drained areas are used principally for 
corn, hay, pasture, and some white beans and soybeans. 
Excess wetness, moderately low or low natural fertility, 
occasional flooding, and droughtiness in prolonged dry 
periods are the major limitations. (Soil management 
unit L-4cA (ITTw) ; woodland suitability group O; wild- 
life suitability group 6) 

Glendora sandy loam (0 to 2 percent slopes) (Gn).— 
This soil occurs in level areas and slight depressions on 
bottom lands along rivers and creeks. The surface layer 
is sandy loam or fine sandy loam. Some small areas in 
which the surface layer is loamy sand or loam were in- 
cluded in the areas mapped. 

Most of this soil is used for farm woodlots or perma- 
nent pasture. Drained areas are used principally for 
corn, hay, pasture, and some white beans and soybeans. 
Excess wetness, moderately low or low natural fertility, 
occasional flooding, and droughtiness in prolonged dry 
periods are the major limitations. (Soil management 
unit L-4cA (IlIw) ; woodland suitability group O; wild- 
life suitability group 6) 


Granby Series 


In the Granby series are poorly drained and very 
poorly drained soils that formed in deep, neutral to cal- 
careous sands. These soils occur in level or nearly level 
areas and in slight depressions on ontiwash plains and in 
old glacial drainageways. They are mainly in the eastern 
and southern parts of the county. The native vegetation 
was forest consisting principally of elm, ash, and swamp 
white oak, 

Typical profile of Granby loamy sand: 


Ap—0 to 8 inches, very dark grayish-brown (10¥R 8/2) loamy 
sand; weak, fine, granular structure; very friable; 
high organic-matter content; neutral; abrupt, smooth 
boundary. 

Al—8 to 12 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, coarse, granular structure; very friable; 
slightly acid; clear, wavy boundary. 

Ci—12 to 36 inches, grayish-brown (10YR 5/2) sand; com- 
mon, medinm, distinct, brownish-yellow (1O¥R 6/6) 
and dark-brown (7.5YR 4/4) mottles; single grain; 
loose; slightly acid; gradual, wavy boundary. 

C2—86 to 41 inches, light brownish-gray (1OYR 6/2) sand; 
common, coarse, distinct, dark yellowish-brown (10YR 
4/4) and brownish-yellow (10YR 6/8) mottles; single 
grain; loose; nentral; gradual, wavy boundary. 

C38—41 inches +, pale-brown (10YR 6/8) sand; common, 
coarse, distinct, dark yellowish-brown (10YR 4/4) 
and brownish-yellow (10YR 6/6) mottles; single 
grain; loose; neutral. 


The total thickness of the Al horizon, or the Ap and Al 
horizons, ranges from 8 to 16 inches. In some undis- 
turbed areas there is a thin accumulation of muck above 
the Al horizon. The depth to calcareous sand ranges 
from 40 to 72 inches. The reaction of the solum ranges 
from shghtly acid to neutral. 


Surface runoff is very slow or ponded, permeability is 
rapid, and the available moisture capacity and natural 
fertility are moderately low. 

The Granby soils are coarser textured throughout the 
solum than the Gilford soils, and they lack the muck cov- 
ering that is characteristic of the Tawwas soils. 

Granby loamy sand (0 to 2 percent slopes) (Go)—In 
most areas a profile of this soil is similar to the one de- 
scribed as representative of the series. Included in map- 
ping were several small areas in which the surface layer 
is sandy loam and a few in which it is sand. These inclu- 
sions are small and are so widely scattered that they do 
not affect management. In places there is some gravel in 
the substratum. 

Most of the acreage is undrained and is usec for per- 
manent pasture or woodlots. Excess wetness and moder- 
ately low fertility ave the major limitations. (Soil man- 
agement unit 5cA (ITIw) ; woodland suitability group O; 
wildlife suitability group 6) 


Gravel Pits 


Gravel pits (Gp).—These pits consist of land from which 
the overlying soil layers have been removed or pushed 
aside, and the sand and gravel mined for various uses. 
They are on sandy moraines and outwash plains through- 
out the county. 

The areas vary considerably in size. The small pits 
commonly are quarried only periodically for material for 
home use or for smal] local road fills. The large ones are 
operated by commercial concerns. These pits ordinarily 
have no use other than as sources of sand and gravel. 
Some, however, contain water and can be used as fish 
ponds. (Soil management unit Sa (VITIs)) 


Grayling Series 


The Grayling series consists of well drained and mod- 
erately well drained soils that formed in sand. ‘These 
soils occur in level to gently sloping areas on outwash 
plains and on the nearly level to strongly sloping parts of 
moraines. They are widely distributed throughout the 
northern half of the county, and a fairly large acreage 
occurs along the Montcalm-Ionia County line, north and 
east of Belding. The native vegetation consisted mainly 
of jack pine and some scattered white pine and scrub oak. 

Typical profile of Grayling sand: 

Ap—O to 6 inches, dark yellowish-brown (10¥R 4/4) sand; 
single grain; loose; low organic-matter content; me- 
dium acid; abrupt, smooth boundary. 

B2lir—6 to 14 inches, brownish-yellow (10YR 6/6) sand; 
single grain; loose; strongly acid; clear, smooth 
boundary. 

B22ir—14 to 26 inches, brownish-yellow (10¥R 6/8) sand; 
single grain; loose; medium acid; clear, smooth 
boundary. 

C1—26 to 46 inches, brown (10YR 5/8) sand; single grain; 
loose; slightly acid; gradual, smooth boundary. 

C2—46 inches +, pale-brown (10¥YR 6/8) sand; single grain; 
loose; neutral, 

In some undisturbed areas the B21ir horizon is overlain 
by a very dark grayish-brown (10YR 3/2) Al horizon, 1 
to 2 inches thick, and a li¢ht brownish-gray (1LOYR 6/2) 
A2 horizon, 1 to 8 inches thick. Where the Grayling soils 
grade to the Chelsea, some very thin bands of loamy sand 
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(vepresenting the B2t horizon) occur at depths between 
60 to 65 inches, The depth to calcareous sand ranges 
from 4 to 10 feet. The reaction of the solum ranges from 
slightly acid to strongly acid. 

Surface runoff is very slow, permeability is very rapid, 
and the available moisture capacity and natural fertility 
are low. Wind erosion is a serious hazard if these soils 
are devoid of vegetation. 

The Grayling soils are coarser textured throughout the 
solum than the Mancelona and Chelsea soils, and they 
lack the calcareous sand and gravel C horizon that is 
characteristic of the Mancelona soils. 

Grayling sand, 0 to 6 percent slopes (GrA).—In most 
areas the surface layer of this soil is dark brown. Small 
areas of Au Gres soils that occur in widely scattered 
small depressions were included in some of the areas 
mapped. 

Most of this soil is idle or in second-growth forest. 
Small areas are used for pasture. Low available moisture 
capacity and low natural fertility ave the major limita- 
tions. (Soil management unit 5.7aA-F (VIIs) ; wood- 
land suitability group N; wildlife suitability group 7) 

Grayling sand, 2 to 6 percent slopes, moderately 
eroded (GrB2).—-Most of the original surface layer of this 
soil has been removed by erosion. The present surface 
layer is yellowish brown and contains little organic mat- 
ter. It consists primarily of material from the first 
brownish-yellow layer. Small scattered areas of the 
Chelsea soils and some small areas of Grayling sand, 0 to 
6 percent slopes, were included in some of the areas 
mapped, 

Most of this soil is idle. Pine has been planted in a 
few areas. Susceptibility to erosion, low available mois- 
ture capacity, and low natural fertility are the major 
limitations. (Soil management unit 5.7aA-F (VIIs); 
woodland suitability group N; wildlife suitability 
group 7) 

Grayling sand, 6 to 12 percent slopes (GrC)—The plow 
layer of this soil is dark yellowish-brown sand. Small 
scattered areas of Chelsea soils were included in some of 
the areas mapped. 

Nearly all of this soil is forested. Cleared areas are 
idle or used for pasture. Low available moisture capac- 
ity and low natural fertility are the major limitations. 
(Soil management unit 5.7aA-F (VIIs); woodland suit- 
ability group N; wildlife suitability group 7) 

Grayling sand, 6 to 12 percent slopes, moderately 
eroded (GrC2).—This soil occurs mainly on the long convex 
slopes of rolling sandy moraines. In most aveas the sur- 
face layer is yellowish-brown sand and consists mainly of 
material from the first’ brownish-yellow layer. The 
brownish-yellow layer is exposed in places, and in some 
areas there are a few small blowouts. Small scattered 
areas of Chelsea soils were included in some of the areas 
mapped. 

Most of this soil is idle and has little vegetation. Low 
available moisture capacity, low natural fertility, and 
susceptibility to erosion are the major limitations. (Soil 
management unit 5.7aA-F (VIIs) ; woodland suitability 
group N; wildlife suitability group 7) 

Grayling sand, 12 to 18 percent slopes (GrD).—The 
surface layer of this soil is dark yellowish-brown sand. 


Most of this soil is forested. Cleared areas are suscep- 
tible to both wind and water erosion. Low available 
moisture capacity and low natural fertility are the major 
limitations. (Soil management unit 5.7aA-F (VIIs) ; 
woodland suitability group N; wildlife suitability 
group 7) 

Grayling sand, 12 to 18 percent slopes, moderately 
eroded (GrD2).—In most areas the surface layer of this 
soil is yellowish-brown sand. It consists mainly of mate- 
rial from the second Jayer. Shallow blowouts occur in 
some areas, and in places the second brownish-yellow 
layer is exposed. 

Most, of this soil is idle, but there are some scattered 
plantings of pine. Susceptibility to erosion, low available 
moisture capacity, and low natural fertility are the major 
limitations. (Soil management unit 5.7aA-F (VIIs); 
woodland suitability group N; wildlife suitability 
group 7) 

Grayling sand, 18 to 40 percent slopes (GrF).— Most of 
this soil is forested. In undisturbed areas the surface 
layer is very dark grayish-brown or yellowish-brown 
sand. In a few areas nearly all of the original surface 
layer has been lost through erosion, and the loose yellow 
sand is exposed. Although pine has been planted in a 
few of these areas, most of this acreage is idle. Low 
available moisture capacity and low natural fertility are 
the major limitations. (Soil management unit 5.7aA-F 
(VIIs); woodland suitability group N; wildlife suita- 
bility group 7) 


Tonia Series 


Soils of the Tonia series are moderately well drained. 
These soils formed in calcareous loamy outwash materi- 
als and are underlain by stratified calcareous sand and 
gravel at a depth of 24 to 42 inches. They occur on the 
level to gently sloping parts of outwash plains, valley 
trains, moraines, kames, and eskers throughout the south- 
ern two-thirds of the county. The native vegetation was 
hardwood forest consisting mainly of sugar maple, oak, 
hickory, and beech. 

Typical profile of Ionia sandy loam: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; medi- 
um organic-matter content; medium acid; abrupt, 
smooth boundary. 

A2—8 to 12 inches, brown (10YR 5/8) sandy lonm; weak, 
medium, granular structure; friable; medium acid; 
clear, wavy boundary. 

B1—12 to 15 inches, yellowish-brown (10YR 5/4) loam; 
weak, fine, granular structure; friable; medium acid ; 
clear, wavy boundary. 

B21—15 to 21 inches, dark-brown (7.5YR 4/4) clay loam; 
moderate, medium, subangular blocky structure; 
firm; medium acid; clear, wavy boundary. 

B22-—21 to 34 inches, dark-brown (7.5YR 4/4) gravelly clay 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; moderate, coarse, subangular 
blocky structure; firm; slightly acid; abrupt, irreg- 
ular boundary. 

IIC—34 inches +, brown (1OYR 5/3) gravel and sand; single 
grain; loose; calcareous. 


The color of the surface layer ranges from dark gray- 
ish brown (10YR 4/2) to very dark grayish brown 
(1OYR 3/2) or brown (10YR 5/3). The depth to mot- 
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tling ranges from 16 to about 28 inches. The depth to the 
TIC horizon ranges from 24 to 42 inches. Tongues of B22 
material, from 2 to 12 inches thick, extend into the IIC 
horizon to a depth ranging from a few inches to as much 
as 3 feet or more. 

Surface runoff is slow, permeability and the available 
moisture capacity are moderate, and natural fertility is 
medium. 

The Ionia soils are finer textured throughout the solum 
than the Perrin soils, and they contain more gravel than 
the Cadmus soils, which are underlain by loam to silty 
clay loam. 

Ionia loam, 0 to 2'percent slopes (loA)—This soil occurs 
on broad flats that are at slight elevations on the valley 
plains, and on the smooth tops of high terraces adjacent 
to major drainageways. The surface layer is moderate in 
organic-matter content. In some areas the texture of the 
fourth and fifth layers is silty clay loam, and the depth 
to the bottom Jayer is about 42 inches. Within most of 
the areas mapped are small depressions in which the 
Matherton soils occur. 

This soil is used mainly for corn, wheat, oats, soybeans, 
white beans, and Jegume-grass hay or pasture. A few 
small areas are in farm woodlots. Droughtiness in ex- 
tremely dry years and, to a limited extent, wetness are 
the major limitations. (Soil management unit 8aA 
(IIs) ; woodland suitability group U; wildlife suitability 
group 1) 

Tonia loam, 2 to 6 percent slopes (lo8).—This soil occurs 
on undulating valley plains and high terraces. The sur- 
face layer contains a moderate amount of organic matter. 
In a few areas the fourth and fifth layers are silty clay 
loam, and the depth to the bottom layer is about 42 
inches. In places there are numerous stones on the sur- 
face and throughout the soil material. Small areas of the 
well-drained Fox soils were included in many of the areas 
mapped, especially in those on the crests of swells. Also 
included in mapping were slight depressions in which the 
Matherton soils occur, and some small moderately eroded. 
areas. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and Jegume-grass hay or pasture. Drought- 
iness in extremely dry years and, to a limited extent, 
wetness anc susceptibility to erosion are the major limita- 
tions. (Soil management unit 8aB (IIe) ; woodland suit- 
ability group U; wildlife suitability group 1) 

Tonia sandy loam, 0 to 2 percent slopes (IrA).—This soil 
occurs on broad flats that are at slight elevations on the 
valley plains and on the smooth tops of high terraces 
adjacent to major drainageways. In some areas the 
fourth and fifth layers are sandy clay loam. Included 
in the areas mapped are small areas of Matherton soils 
that are in slight depressions. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and Jegume-grass hay or pasture. Drought- 
iness in extremely dry years and, to a limited extent, 
wetness are the major limitations. (Soil management 
unit 8aA (IIs); woodland suitability group U; wildlife 
suitability group 1) 

Tonia sandy loam, 2 to 6 percent slopes (!rB) —This soil 
occurs on undulating valley plains and on high terraces. 
The surface layer contains a moderate amount of organic 


matter. In many areas the fourth and fifth layers are 
sandy clay loam or clay loam. Included in the areas 
mapped, particularly in those on the crests of slight rises 
and swells, are small areas of Fox soils. Also included in 
mapping were small areas of Matherton soils that are in 
slight depressions. 

This soil is used for corn, wheat, oats, soybeans, white 
beans, anc legume-grass hay or pasture. Droughtiness 
in extremely dry years and, to a limited extent, wetness 
and susceptibility to erosion are the major limitations. 
(Soil management unit 3aB (IIe); woodland suitability 
group U; wildlife suitability group 1) 

Tonia sandy loam, 2 to 6 percent slopes, moderately 
eroded (irB2).—This soil occurs on undulating valley plains 
anc. high terraces. Nearly all of the original surface 
layer has been removed by erosion, and the present sur- 
face layer is mostly yellowish-brown sandy loam. It con- 
tains little organic matter. In some areas the fourth and 
fifth layers are sandy clay loam. 

This soil is used for corn, wheat, oats, soybeans, white 
beans, and legume-grass hay or pasture. Droughtiness 
in extremely dry years and, to a limited extent, wetness 
and susceptibility to erosion are the major limitations. 
(Soil management unit 3aB (IIe); woodland suitability 
group U; wildlife suitability group 1) 


Tosco Series 


The Iosco series consists of somewhat poorly drained 
soils that formed in 18 to 42 inches of sand or loamy sand, 
over loam to silty clay loam. These soils occur as small 
areas on nearly level to gently sloping parts of till plains 
and moraines throughout the northern part of the county. 
They developed principally under northern hardwoods 
consisting mainly of sugar maple, oak, elm, hickory, and 
some white pine and red pine. 

Typical profile of Iosco loamy sand: 


Ap—O to 8 inches, very dark grayish-brown (10¥R 8/2) 
loamy sand; very weak, fine, granular structure; very 
friable; medium acid; medium to moderately low 
organic-matter content; abrupt, smooth boundary. 

A2—8 to 10 inches, pale-brown (10YR 6/3) sand; single 
grain; loose; medium acid; abrupt, wavy boundary. 

B21hir—10 to 18 inches, dark-brown (7.5YR 8/2) sand; few, 
fine, distinct brownish-yellow (10YR 6/8) mottles in 
lower part; very weak, fine, subangular blocky struc- 
ture; very friable; slightly acid; gradual, wavy 
boundary. 

B22ir—18 to 23 inches, dark yellowish-brown (10¥R 4/4) 
sand; few, fine, faint, yellow (10YR 7/6) and brown- 
ish-yellow (10YR 6/8) mottles; single grain; loose; 
slightly acid; gradual, wavy boundary. 

B23ir—23 to 29 inches, yellowish-brown (10YR 5/6) sand; com- 
mon, fine, yellow (10YR 7/6) and_ strong-brown 
(75YR 5/6) mottles; single grain; loose; slightly 
acid; abrupt, wavy boundary. 

A’2—99 to 82 inches, light-gray (10YR 7/2) loamy sand; 
common, medium, distinct, light yellowish-brown 
(10YR 6/4) mottles; single grain; loose; slightly 
acid; abrupt, wavy boundary. 

TIB’t—82 to 38 inches, yellowish-brown (10YR 5/4) silty 
clay loam; common, medium, distinct, grayish-brown 
(10YR 5/2) mottles; moderate, medium, subangular 
blocky structure; firm; neutral; abrupt, wavy bound- 


ary. 

TIC—88 inches ++, pale-brown (10YR 6/8) silty clay loam; 
common, medium, distinct, brownish-yellow (10YR 
6/8) mottles; weak, coarse, subangular blocky struc- 
ture; firm; calcareous. 
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In undisturbed areas, the Al horizon is very dark gray 
(10YR 3/1) and is from 1 to 8 inches thick. The A2 
horizon ranges from 1 to 8 inches in thickness and com- 
monly is lacking in areas where the Ap horizon is 10 or 
more inches thick. The B2ihir and B2%ir horizons range 
to dark brown (7.5YR 4/4) or reddish brown (5YR 4/4) 
in color and the B28ir horizon ranges to brown (1OYR 
5/8) or pale brown (10YR 6/3). The A’2 horizon ranges 
from 1 inch to about 5 inches in thickness. The ITB’t 
and. ITC horizons range from loam to silty clay loam or 
clay loam and ina few areas contain thin strata of sandy 
loam. 

Surface runoff is slow on these soils, and the available 
moisture capacity and natural fertility are low. Permea- 
bility is rapid in the sandy Jayers and slow in the layers 
of loam to silty clay loam. 

The Tosco soils are coarser textured in the upper part 
of the solum than the Belding soils, and they have a char- 
acteristic A’2 horizon that is Jacking in the Au Gres soils. 

Iosco loamy sand, 0 to 2 percent slopes (IsA)—In most 
areas a profile of this soil is similar to the one described 
as typical of the series. Included in mapping, however, 
were small areas in which the texture of the surface layer 
is sand. Where there is accumulation of soil material 
from surrounding uplands, the surface layer is deeper 
and darker colored than the typical soil, and it contains 
more organic matter. 

Drained areas are used for field crops. Some un- 
drained areas are used for pasture or are in second- 
growth forest and farm woodlots. Low natural fertility, 
variable moisture-supplying capacity, and poor drain- 
age are the major limitations. (Soil management unit 
4/2bAB (IIIw); woodland suitability group G; wildlife 
suitability group 6) 

Tosco loamy sand, 2 to 6 percent slopes [!sB)—In most 
areas a profile of this soil is similar to the one described 
as typical of the series. In some areas, however, soil 
material from the pale-brown layer and from the upper 
part of the dark-brown layer are mixed with the surface 
soil. In these areas the surface Jayer contains little or- 
ganic matter. Included in the areas mapped are a few 
areas in which the surface layer consists almost entirely 
of the dark-brown soil material, and a few small areas in 
which the surface layer is sand. Small areas of the Meno- 
minee soils were inclided in some areas of the areas 
mapped. 

Most of this acreage is in cultivation or used for per- 
manent pasture. Low natural fertility, variable mois- 
ture-supplying capacity, susceptibility to wind erosion in 
dry periods, and poor drainage are the major limitations. 
(Soil management unit 4/2bAB (IIbw) ; woodland suit- 
ability group G; wildlife suitability group 6) 


Kawkawlin Series 


In the Kawkawlin series are somewhat poorly drained 
soils that formed in calcareous clay loam or silty clay 
loam till. These soils are on the level to gently sloping 
parts of till plains and moraines throughout the northern 
third of the county. They developed under mixed stands 
of hardwoods consisting principally of sugar maple, red 
oak, ironwood, basswood, and aspen. 


Typical profile of Kawkawlin loam: 


Ap—0 to 6 inches, very dark brown (10¥R 2/2) loam; weak, 
fine, granular structure; friable; moderately high 
organic-matter content; neutral; abrupt, smooth 
boundary. 

A2—6 to 10 inches, grayish-brown (10YR 5/2) loam; moder- 
ate, medium, platy strueture; friable; slightly acid; 
clear, wavy boundary. 

B21—10 to 14 inches, dark-brown (7.5YR 4/4) clay loam; 
common, medium, distinct, yellowish-brown (1LOYR 
5/6) mottles; moderate, medium, subangular blocky 
structure; firm; slightly acid; gradual, irregular 
bonndary. 

B22—14 to 24 inches, dark-brown (7.5YR 4/4) clay loam; 
common, medium, distinct, dark reddish-gray (5¥YR 


4/2) mottles; moderate, medium, angular blocky 
structure; very firm; neutral; gradual, irregular 
boundary. 


C—24 inches +, dark-brown (T5YR 4/4) clay loam; common, 
medium, distinct, dark reddish-gray (BYR 4/2) mot- 
tles; moderate, coarse, angular blocky structure; 
firm; calcareous. 

In many areas A2 material occurs as ped coatings and 
as crack fillings in the B21 horizon. The texture of the 
B22 horizon ranges from clay loam to silty clay loam or 
light silty clay. ‘The depth to the calcareous till ranges 
from 20 to 35 inches. 

Surface runoff is slow, permeability is moderately 
slow, and the available moisture capacity and natural 
fertility are moderately high. 

The Kawkawlin soils have a coarser textured B hori- 
zon. than the Selkirk soils, and their C horizon is clay 
loam or silty clay loam instead of silty clay or clay. 

Kawkawlin loam, 0 to 2 percent slopes (KcA).—This 
soil occurs on broad flats and in small shallow swales on 
the uplands. The surface layer is very dark brown loam 
and contains a mediwn amount of organic matter. In 
places soil material that washed from surrounding higher 
areas has formed a thin surface layer only 2 to 6 inches 
thick. Within most mapped areas are small slight depres- 
sions in which the Sims soils ocenr. 

Most of this sotl is cleared. Many areas have been 
drained and are used principally for corn, wheat, oats, 
white beans, and Jegume-grass hay or pasture. Un- 
drained areas are used for farm woodlots or permanent 
pasture. Txcess wetness and moderately slow permea- 
bility are the major limitations. (Soil management unit 
L5bAB (IIw); woodland suitability group Z; wildlife 
suitability group 4) 

Kawkawlin loam, 2 to 6 percent slopes (KaB) —This soil 
occurs on. low swells and ridges on uplands and on nar- 
row toe slopes bordering areas of Sims soils. The surface 
layer is dominantly very dark grayish-brown loam and 
contains a medinm amount of organic matter. Included 
in many of the areas mapped are small areas of Nester 
soils, which ave on the crests of the low ridges and swells. 
Also included are small areas of Sims soils that occur at 
the margins of the Kawkawlin soils. 

Most of this soil is cleared. Adequately drained areas 
are used mainly for corn, wheat, oats, white beans, and 
legume-grass hay or pasture. A few undrained areas are 
used for farm woodlots or permanent pasture. Excess 
wetness and moderately slow permeability are the major 


limitations. (Soil management unit, 1.5bAB (ITw); 
woodland suitability group Z; wildlife suitability 


group 4) 
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Kawkawlin sandy loam, 0 to 2 percent slopes (KdA}.— 
This soil occurs on narrow flat ridgetops and in small 
shallow swales on the uplands. It generally is associated 
with the Belding and Ubly soils but commonly occurs at 
slightly higher elevations than these soils. The surface 
layer is dominantly dark grayish-brown sandy loam and 
contains only a moderate amount of organic matter. 
Where the thickness of the surface layer approaches 18 
inches, small areas of the Belding and Ubly soils are 
meludecd in the areas mapped. 

Most of this soil is cleared. Adequately drained areas 
ave used principally for corn, wheat, oats, white beans, 
and legume-egrass hay or pasture. A. few undrained areas 
are im farm woodlots or permanent pasture. Excess wet- 
ness and moderately slow permeability are the major 


limitations. (Soil management unit L5bAB (Ilw); 
woodland suitability group 4; wildlife suitability 


group 4) 

Kawkawlin sandy loam, 2 to 6 percent slopes (KdB).— 
‘This soil occurs on low swells and ridges on the uplands. 
Tt generally is associated with the Belding and Ubly soils 
and commonly is adjacent to these soils but at shghtly 
higher elevations. The surface layer is dominantly dark 
grayish-brown sandy loam and contains only a moderate 
amount of organic matter. Where the thickness of the 
surface Jayer approaches 18 inches, small areas of the 
Belding and Ubly soils are included in the areas mapped. 

Most of this soil is cleared. Adequately drained areas 
are used principally for corn, wheat, oats, white beans, 
and legume-grass hay or pasture. A few undrained areas 
ave in farm woodlots and permanent pasture. Excess 
wetness and moderately slow permeability are the major 
limitations. (Soil management unit L5bAB (Iw); 
woodland suitability group Z; wildlife suitability 
group 4) 


Kendallville Series 


Soils of the Kendallville series are well drained and 
formed in loamy deposits that contained a considerable 
amount of gravel and sand. These soils are underlain at 
a depth of 18 to 42 inches by loam to silty clay loam gla- 
cial till, They occur on the level to strongly sloping 
parts of moraines and till plains throughout the southern 
part of the county. The native vegetation was deciduous 
forest consisting mainly of oak, hickory, and maple. 

Typical profile of Kendallville loam: 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, fine, granular structure; friable; moder- 
ately high organic-matter content; medium acid; 
abrupt, smooth boundary. 

A2—T7 to 11 inches, grayish-brown (10¥R 5/2) loam; mod- 
erate, medium, granular structure; friable; medium 
acid; clear, wavy boundary. 

Bil—11 to 14 inches, brown (10YR 5/38) loam; maod- 
erate, medium, subangular blocky structure; firm; 
medium acid; clear, wavy boundary. 

TIB21—14 to 24 inches, brown (7.5YR 5/4) heavy gravelly 
loam; moderate, medium, angular blocky structure ; 
firm; medium acid; clear, wavy boundary. 

IIB22—24 to 88 inches, brown (7.5YR 4/4) sandy clay loam 
containing considerable gravel; strong, medium, sub- 
angular blocky structure; firm; slightly acid; abrupt, 
wavy boundary. 

IIIC—88 inches ++, brown (1OYR 5/3) loam; weak, coarse, 
subangular blocky structure; friable; calcareous. 
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The B2t and B22 horizons range from sandy loam to 
gravelly clay loam in texture. In most areas there is 
some fine gravel in the B21 horizon. The reaction of the 
B22 horizon ranges from slightly acid to medium acid. 
In a few areas a thin horizon of calcareous loamy mate- 
rial, in which there is a considerable amount of gravel 
and sand, occurs just above the ITIC horizon. The aver- 
age depth to the calcareous loam to silty clay loam till is 
35 inches. ; 

Surface runoff is slow on the milder slopes and rapid 
on the stronger ones. Permeability is moderate, and the 
available moisture capacity and natural fertility are mod- 
evately high. 

The Kendallville soils are underlain by loam to silty 
clay loam, whereas the Fox soils are underlain by sand 
and gravel. 

Kendallville loam, 0 to 2 percent slopes (KeA)—This 
soil occurs on narrow smooth ridgetops on the uplands. 
The depth to the limy bottom layer approaches the maxi- 
mum depth of 42 inches. Where this soil is adjacent to 
broad natural drainageways, the mapped areas include 
small areas of Fox soils. Small areas of Cadmus soils 
are also included in some of the mapped areas. 

All of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, and legume-grass hay or pas- 
ture. The limitations are minor. “(Soil management unit 
3/2aA (1); woodland suitability group U; wildlife suit- 
ability group 1) 

Kendallville loam, 2 to 6 percent slopes (Ke8)—This 
soil oceurs on undulating uplands. Small areas of Cad- 
nis soils are included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, and 
legume-grass hay or pasture. A few areas are in farm 


woodlots. Slope and susceptibility to erosion are the 
major limitations. (Soil management unit 3/2aB (IIe) ; 
woodland suitability group U; wildlife suitability 


group 1) 

Kendallville loam, 2 to 6 percent slopes, moderately 
eroded (Ke82}—This soil occurs on undulating uplands. 
Part of the original surface Jayer has been removed by 
erosion, and the present surface layer is predominantly 
dark grayish-brown to brown loam. It contains only a 
moderate amount of organic matter. Where the slope is 
2 or 8 percent, small areas of Cadmus soil are included in 
many of the areas mapped. 

Most of this soil is cultivated. The crops commonly 
erown are corn, wheat, oats, and legume-grass hay or pas- 
ture. Slope and susceptibility to erosion are the major 
limitations. (Soil management unit 3/2aB (IIe) ; wood- 
land suitability group U; wildlife suitability group 1) 

Kendallville loam, 6 to 12 percent slopes, moderately 
eroded (KeC2)—This soil occurs on the short rounded 
slopes of ridges and swells on the uplands. Most of the 
original surface layer has been removed by erosion, and 
the present surface layer is dark grayish-brown to brown 
loam. It contains only a moderate amount of organic 
matter. Where the slope is 6 to 8 percent, smal] seepy 
areas of Macomb and Cadmus soils are included in the 
areas mapped. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, and leeume-grass hay or pas- 
ture. Slope and susceptibility to erosion are the major 
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limitations. (Soil management unit 3/2aC (ITTe) ; wood- 
land suitability group U; wildlife suitabihty group 1) 

Kendallville sandy clay loam, 6 to 12 percent slopes, 
severely eroded (KgC3).—This soil occurs on the short 
rounded slopes of ridges and swells on the uplands. All 
of the original surface layer has been removed by erosion. 
The present surface layer is brown sandy clay loam and 
is low in organic-matter content. In many areas the 
depth to the limy bottom layer approaches the minimum 
of 18 inches. Gullies that can be crossed with farm 
machinery are common, and in a few places there are 
numerous stones on the surface. 

Most of this soil is cleared. Although some areas are 
used for corn, wheat, oats, and hay, most areas are idle 
ov in permanent pasture. Slope and susceptibility to ero- 
sion are the major limitations. (Soil management unit 
9.5aC3 (IVe); woodland suitability group U; wildlife 
suitability group 1) 

Kendallville sandy loam, 2 to 6 percent slopes (KhB).— 
This soil occurs on undulating uplands. The surface 
layer is dark grayish-brown sandy loam and contains 
only a moderate amount of organic matter. The fourth 
and fifth layers are predominantly loam and sandy clay 
loam. Included in the areas mapped are a few areas 
that are level. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, and Jegume-grass hay or 
pasture. Slope and susceptibility to erosion are the ma- 
jor limitations. (Soil management unit 3/2aB (IIe) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Kendallville sandy loam, 2 to 6 percent slopes, 
moderately eroded (Kh82)—This soil occurs on undulating 
uplands. The original surface layer has been removed 
by erosion, and the present surface layer is grayish- 
brown sandy loam. It is moderately low in organic-mat- 
ter content. The fourth and fifth layers are predom- 
inantly loam and sandy clay loam. The average depth 
to the limy bottom Jayer is about 30 inches. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, and legume-grass hay or 
pasture. Slope and susceptibility to erosion are the ma- 
jor limitations. (Soil management unit 8/2aB (IIe); 
woodland suitability group U; wildlife suitability 
group 1) 

Kendallville sandy loam, 6 to 12 percent slopes, 
moderately eroded (KhC2)}.—This soil occurs on the short 
rounded slopes of potholes and basins and on sloping 
ridges on the uplands. The original surface layer has 
been removed by erosion, The present surface layer is 
erayish-brown sandy Joam and contains little organic 
matter. The fourth and fifth layers are predominantly 
loam and sandy clay loam. The average depth to the 
limy bottom layer is about 80 inches. Where the slope 
is between 6 and 8 percent, small seepy areas of Macomb 
and Cacmus soils are included in the areas mapped. 

Most of this soil is used for corn, whéat, oats, and 
legume-grass hay or pasture. Some areas are in perma- 
nent pasture. Slope and susceptibility to erosion are the 
major limitations. (Soil management unit 2.5aC (ITTe) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Kendallville sandy loam, 12 to 18 percent slopes, 


moderately eroded (KhD2)—This soil occurs on the short 
side slopes of valley walls and on strongly sloping ridges. 
The surface layer is grayish brown and contains little 
organie matter. The fourth and fifth layers are predom- 
inantly Joam and sandy clay loam. The average depth 
to the limy bottom layer is about 25 inches. Included 
in the areas mapped are small seepy areas of the moder- 
ately well drained Cadmus soils, in which the fourth 
and fifth layers are mottled. Also included are a few 
small areas in which the surface layer is Joam. 

Most of this soil is used for pasture. A few areas are 
idle or in farm woodlots. Slope and susceptibility to ero- 
sion are the major limitations. (Soil management unit 
2.5aD (IVe); woodland suitabilty group U; wildlife 
suitability eroup 1) 


Kent Series 


The Kent series consists of well drained and moder- 
ately well drained soils that formed in reddish or pinkish 
calcareous clay or silty clay till. These soils are on the 
nearly level to strongly sloping parts of till plains and 
moraines throughout the northern third of the county. 
They developed under mixed stands of hardwoods and 
conifers consisting mainly of elm, maple, beech, and some 
hemlock and white pine. 

Typical profile of Kent silt loam: 

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, medium, granular structure; friable; mod- 
erately high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A21—6 to 9 inches, pale-brown (10¥R 6/3) silt loam; weak, 
fine, subangular blocky structure; friable; slightly 
acid; clear, irregular boundary. 

B21&A22—9 to 18 inches, dark-brown (7.5YR 4/4) silty clay 
(representing the B21 horizon) ; thick coats of pale- 
brown (10¥R 6/8) silt loam (representing the A22 
horizon) are on individual ped surfaces, on surfaces 
of cracks, and on walls of old root channels; the B21 
material has moderate, fine, angular blocky struc- 
ture and is very firm; the A22 material has weak, 
coarse, granular structure and is friable; slightly 
acid; gradual, wavy boundary. 

B22-—-13 to 22 inches, dark-brown (7.5YR 4/4) silty clay; 
strong, medium, angular blocky structure; very firm; 
few, thin, reddish-brown (5YR 4/4) clay coats on 
some ped surfaces; neutral; abrupt, wavy boundary. 

C—22 inches +, dark reddish-gray (SYR 4/2) silty clay; 
strong, medium, angular blocky structure; very firm: 
calcareous, 

Gray and yellowish mottles occur in the lower part of 
the BI horizon of the moderately well drained soils. The 
depth to the C horizon ranges from 18 to 80 inches. 

Surface runoff is medium on the mild slopes and rapid 
on the strong skopes. Permeability is slow, and natural 
fertility is medium. The available moisture capacity 
ordinarily is high, but during long dry periods crops may 
be damaged because of lack of moisture. 

The Kent soils are in the drainage sequence that 
includes the somewhat poorly drained Selkirk soils and 
the very poorly drained Bergland soils. They are finer 
textured throughout the solum than the Nester soils. 

Kent soils, 2 to 6 percent slopes (Kk8)—These soils are 
on gently undulating uplands, generally adjacent to broad 
drainageways. The surface layer is dark grayish-brown 
sandy loam or silt loam and contains only a moderate 
amount of organic matter. In many places it is as much 
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as 8 inches thick. The second layer is pale-brown sandy 
loam or loam and typically is 3 or 4 inches thick. The 
third layer is silty clay and occurs at a depth of about 
11 to 12 inches. Where these soils occur on high uplands, 
adjacent to broad drainageways, they commonly are associ- 
ated with the Mancelona soils, loamy substratum, which 
are at slightly lower elevations. Within the areas 
mapped are small shallow depressions in which the Sel- 
kirk soils occur. 

Most of this acreage is cultivated. The crops commonly 
grown are corn, wheat, oats, and legume-grass hay or 
pasture. A few areas are in farm woodlots. Slow per- 
meability is the major limitation. (Soil management 
unit laBC (IIIe); woodland suitability group B; wild- 
life suitability group 3) 

Kent soils, 6 to 12 percent slopes (KkC)—These soils are 
on the short rounded slopes of ridges and swells on the 
uplands and on isolated ridges surrounded by low swampy 
areas and areas of deep sand. In most areas the sur- 
face layer is brown or dark brown. The first two layers 
typically are sandy loam. The third layer is silty clay 
or clay and occurs at a depth of about 9 to 10 inches, 
These soils commonly are associated with the Montcalm 
and Manccelona soils and with the Mancelona soils, loamy 
substratum. Included in many areas of the areas mapped 
are small areas of Mancelona soils. 

Most of this acreage is used for corn, wheat, oats, and 
legume-grass hay or pasture. A few areas are in farm 
woodlots or permanent pasture. Slope, susceptibility to 
erosion, and slow permeability are the major limitations. 
(Soil management unit JaBC (ITIe) ; woodland suitabil- 
ity group B; wildlife suitability group 8) 

Kent soils, 12 to 18 percent slopes (KkD)—These soils 
are on. strongly sloping ridges and short slopes on the up- 
lands and on isolated ridges surrounded by wet areas of 
sand. The surface layer is brown or dark-brown silty clay 
loam or sandy loam. Small areas of Nester and Mont- 
calm soils and of Mancelona soils, loamy substratum, 
were included in many of the areas mapped. 

Most of this acreage is used for wheat, oats, and legume- 
grass hay or pasture. Slope and susceptibility to erosion 
are major limitations. (Soil management unit 1.5aD 
(IVe) ; woodland suitability group B; wildlife suitability 
group 8) 

Kent silty clay, 6 to 12 percent slopes, severely eroded 
{KIC3}.—This soi] is on the short rounded slopes of ridges 
and swells on the uplands and cn isolated ridges sur- 
rounded by low swampy areas. The original surface 
layer and the pale-brown second layer have been removed 
by erosion. The present surface layer is silty clay and 
contains little organic matter. Gullies shallow enough 
to be crossed with farm machinery have formed in many 
areas. 

This soil is used for corn, wheat, oats, and legume- 
grass hay or pasture. Slope, susceptibility to erosion, 
and droughtiness are the major Hmitations, (Soil man- 
agement unit 1.5aC3 ([Ve) ; woodland suitability group 
B; wildlife suitability group 3) 


Kerston Series 


Soils of the Kerston series ave dark colored and very 
poorly drained. These soils formed in alternate layers 
of organic and mineral soil materials, mainly in level 


areas and in depressions along streams. Although they 
are widely distributed throughout the county, the major 
part of the total acreage is in the southern part. ‘The 
present vegetation consists principally of elm, ash, red 
maple, willow, poplar, alder, and an understory of water- 
tolerant shrubs, sedges, and grasses. 

eae 

Typical profile of Kerston muck: 

1—O to 10 inches, black (10YR 2/1) muck; moderate, fine, 
granular structure; friable; neutral; clear, wavy 
boundary. 

2—10 to 12 inches, dark grayish-brown (10YR 4/2) loamy 
sand; few, fine, distinct, yellowish-brown (10¥R 
5/6) mottles; single grain; loose; neutral; clear, 
wavy boundary. 

8—12 to 18 inches, very dark gray (1OYR 3/1) muck; weak, 
medium, granular structure; friable; neutral; clear, 
wavy boundary. 

418 to 22 inches, grayish-brown (2.5¥ 5/2) loamy sand; 
single grain; loose; mildly alkaline; clear, wavy 
boundary. 

5—22 to 28 inches, very dark grayish-brown (10YR 3/2) peat; 
massive; friable; calearcous; clear, wavy boundary. 

6—28 inches +, grayish-brown (2.5Y 5/2) loamy sand; few, 
fine, distinct, dark yellowish-brown (10Y¥R 4/4) 
mottles; single grain; loose; calcareous. 

The thickness of the organic and mineral layers varies. 
In some places the layers are thin near the surface and 
are from 6 to 12 inches thick at a greater depth. In 
places the texture of the mineral layers is sand or sandy 
loam. esate 

Surface runoff is very slow or ponded, permeability is 
moderately rapid, the available moisture capacity is high, 
and natural fertility is medium. Wind erosion is a haz- 
ard if these soils are cleared and drained. 

The Kerston soils formed in alternate layers of organic 
and mineral materials, whereas the Sloan, Cohoctah, and 
Glendora soils formed in mineral material, and the Car- 
lisle, Tawas, Linwood, Willette, and Lupton soils in or- 
ganic material. re 

Kerston muck (0 to 1 percent slopes) (Km)—This soil 
is in level areas or depressions on the flood plains. It 
commonly occupies old shallow channels and oxbows. 
Tt is closely associated with the Cohoctah and Glendora 
soils, and small areas of those soils were included in some 
of the areas mapped. Also included were some small 
depressions in which the Tawas soils occur. 

Although most of this soil is idle, a few areas are used 
for corn, soybeans, mint, and truck crops. Excess wet- 
ness, susceptibility to wind erosion, and medium natural 
fertility are the major limitations. (Soil management 
unit L-teA (ITIw); woodland suitability gronp J; wild- 
life suitability group 8) 


Kibbie Series 


The Kibbie series consists of somewhat poorly drained 
soils that formed in deep, stratified, calcareous silt, very 
fine sand, and fine sand. These soils are on level to gent- 
ly sloping parts of Jake plains, deltas, and outwash plains 
throughout the southern two-thirds of the county. The 
native vegetation consisted mainly of maple, beech, elm, 
and basswood. 

Typical profile of Kibbie loam: 

Ap—O to 7 inches, very dark grayish-brown (1OYR 3/2) loam; 
weak, fine, granular structure; friable; moderately 
high organic-matter content; slightly acid; abrupt, 
smooth boundary. 
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A2—7 to 12 inches, pale-brown (10YR 6/3) very fine sandy 
loam; few, medium, distinct, dark yellowish-brown 
(1OYR 4/4) mottles; weak,-thin, platy structure; 
friable; slightly acid; clear, smooth boundary. 

Bi—12 to 18 inches, brown (10¥R 5/3) loam; many, medium, 
distinct, brown (7.5YR 5/4) mottles; weak, medium, 
subangular blocky structure; friable; slightly acid; 
clear, wavy boundary. 

B2g—18 to 84 inches, grayish-brown (10YR 5/2) sandy clay 
loam; many, medium, distinct, brown (7.5YR 5/4) 
mnottles; moderate, medium, subangular blocky struc- 
ture; firm; slightly acid; clear, wavy boundary. 

C—84 inches +, grayish-brown (10YR 5/2) silt and very 
fine sand; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; massive; friable; stratified; 
calcareous. 

In some areas the A2 horizon has weak, fine, subangu- 
lar blocky structure. The texture of the B2 horizon 
ranges from sandy loam to heavy sandy loam, heavy fine 
sandy loam, light clay loam, light silty clay loam, or silt 
loam, depending on the thickness and sequence of the 
layers of silt, fine sand, and very fine sand in the C hori- 
zon. The texture of the C horizon ranges from stratified 
silt, fine sand, and very fine sand to dominantly silt, very 
fine sand, or fine sand. The depth to the C horizon 
ranges from 24 to 42 inches. 

Surface runoff is slow, permeability and the available 
moisture capacity are moderate, and natural fertility is 
medium. 

The Kibbie soils are in the drainage sequence that 
includes the moderately well drained Tuscola soils and 
the poorly drained and very poorly drained Colwood 
soils. They have a coarser textured B horizon and have 
more fine sand throughout the solum than the Conover 
soils, which formed in loam, silt loam, or light clay loam. 
The B horizon of the Kibbie soils is more variable than 
that of the Locke soils. 

Kibbie loam, 0 to 2 percent slopes (KnA) —This soil is on 
valley plains and lake plains. The surface layer is very 
dark grayish brown and is moderately high im organic- 
matter content. It is dominantly loam but ranges from 
fine sandy loam to silt loam in texture. In some areas 
medinm sand and gravel occur in the bottom layer. 
Within the areas mapped are small areas of the Tuscola 
soils that are on slight rises and swells. Also included 
are small depressions in which the Colwood soils occur. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume- 
erass hay or pasture. A few undrained areas are in farm 
woodlots. Excess wetness is the major limitation. (Soil 
management unit 2.5bAB (TIw); woodland suitability 
eroup G; wildlife suitability group 2) 

Kibbie loam, 2 to 6 percent slopes (Kn8).—This soil 
occurs on undulating swells and rises on valley plains 
and uplands. The texture of the surface layer is dom- 
inantly loam but ranges from fine sandy loam to silt 
loam. In some areas, medium sand and fine gravel occur 
in the bottom layer. Within the areas mapped are small 
aveas of the Tuscola soils that are on slight rises and 
swells. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume- 
grass hay or pasture. A small acreage is in farm wood- 
lots. Tixcess wetness and, to less extent, susceptibility 
to erosion are the major limitations. (Soil management 
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unit 2.5bAB (Ilw); woodland suitability group G; wild- 
life suitability group 2) 


Kokomo Series 


Soils of the Kokomo series formed in calcareous loam, 
silt loam, or light clay loam till. They oceur in level -or 
nearly level areas and in depressions on till plains and 
low moraines throughout the southern two-thirds of the 
county. The native vegetation was deciduous forest con- 
sisting mainly of elm, soft maple, basswood, ash, and a 
ground cover of marsh grasses. 

Typical profile of Kokomo clay loam: 

Ap-—0 to 8 inches, very dark brown (10¥R 2/2) clay loam; 
weak, conrse, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A12—8 to 18 inches, very dark gray (10YR 38/1) clay loam; 
weak, fine, subanguiar blocky structure; firm; neu- 
tral; clear, wavy boundary. 

B21g—18 to 30 inches, dark-gray (10YR 4/1) clay loam; few, 
fine, distinct, mottles of yellowish brown (10YR 5/6— 
5/8) in lower 2 to 4 inches; weak, coarse, prismatic 
structure breaks to coarse, angular blocky structure; 
firm; thin to medium clay films on numerous peds; 
thin coats of very dark gray (1O0YR 8/1) on ped 
faces and in cracks in upper 8 or 4 inches; mildly 
alkaline; gradual, wavy boundary. 

B22g—30 to 48 inches, gray (N 5/0) clay Joam; common, 
fine, distinct, yellowish-brown (10YR 5/6) and dark 
yellowish-brown (10¥R 4/4) mottles; moderate, 
coarse, angular blocky structnre; thin to medium 
clay films on numerous peds; firm; mildly alkaline; 
abrupt, irregular boundary. 

C—48 inches +, grayish-brown (1OYR 5/2) heavy loam; many 
coarse, distinct, yellowish-brown (10YR 5/6) mottles ; 
massive; firm; calcareous. 

The total thickness of the Ap and A1 horizons ranges 
from 15 to about 24 inches. A thin layer of muck occurs 
on the surface of some undisturbed areas. The upper 
part of the B horizon is dominantly gray and in some 
areas contains a few mottles. The depth to the C horizon 
ranges from 36 to more than 60 inches. 

Surface runoff is very slow or ponded, permeability is 
moderately slow, and the available moisture capacity and 
natural fertility are high. 

The Kokomo soils ave in the drainage sequence that 
includes the well drained Miami soils, the moderately 
well drained Celina soils, the somewhat poorly drained 
Conover soils, and the poorly drained and very poorly 
drained Brookston soils. They have a thicker Al horizon 
than the Brookston soils and are dominantly gray instead 
of mottled in the upper part of the B horizon. The 
Kokomo soils have a thicker Al horizon than the Pe- 
wamo soils and coarser textured B and C horizons. 

Kokomo clay loam (0 to 1 percent slopes) (Ko).—This 
soil is on broad flats and in shallow basins and swales. In 
some small areas there is a thin deposit, 2 to 4 inches 
thick, of moderately dark colored soil material on the 
surface. A. thin layer of muck occurs on the surface of 
some undistavbed areas, and in a few places the texture 
of the surface layer is loam. Small areas of Linwood 
muck and of the Brookston soils were included in many 
of the mapped areas. 

Most of this soil is cleared. Adequately drained areas 
are used mainly for corn, wheat. oats, soybeans, and leg- 
ume-grass hay or pasture. Undrained areas are in farm 
woodlots or permanent pasture. Poor drainage is the 
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major limitation. 
woodland 
group 2) 


(Soil management unit 2.5cA (I); 
suitability group P; wildlife suitability 


Landes Series 


The Landes series consists of well drained and moder- 
ately well drained soils that formed in stratified fine 
sandy loam and heavy loamy fine sand on level or nearly 
level bottom lands. These soils are scattered throughout 
the county, but the areas generally are small. The na- 
tive vegetation consisted mainly of elm, ash, red maple, 
and sycamore, 

Typical profile of Landes loam: 

Ap—0 to 9 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; moderately high 
organic-matter content; mildly alkaline; abrupt, 
smooth boundary. 

C1—9 to 18 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; weak, fine, granular structure; fri- 
able; calcareous; gradual, wavy boundary. 

C2—18 to. 42 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; weak, fine, granular structure; very 
friable; calcareous; gradual, wavy boundary. 

C3—4t2 inches +, dark ycllowish-brown (10YR 4/4) sandy 
loam; weak, fine, granular structure; very friable; 
calcareous, 

The Ap horizon ranges from very dark brown (10YR 
2/2) to very dark grayish brown (10YR 3/2) or dark 
brown (10YR 4/2) in color and from neutral to calear- 
eous In reaction. The organic-matter content of the Ap 
horizon ranges from moderate to moderately high. The 
texture of the C horizon is mainly fine sandy loam, but in 
some areas it is heavy loamy fine sand or sandy loam. In 
many areas there are thin layers of very dark brown 
(lOYR 2/2) loamy fine sand or sandy loam, relatively 
high in organic-matter content, in the © horizon. In 
moderately well drained areas, yellowish-brown (10YR 
5/6) to pale-brown (10YR 6/3) mottles occur below a 
depth of 20 inches. In places thin layers or lenses of fine 
sand and gravel occur in the C2 and C8 horizons, 

Surface runoff is very slow, permeability is moderately 
rapid, the available moisture capacity is moderately low, 
and natural fertility is medium. 

The Landes soils are in the drainage sequence that 
includes the somewhat poorly drained Ceresco soils and 
the poorly drained and very poorly drained Cohoctah 
soils, They are finer textnred than the Abscota soils but 
are coarser textured than the Genesee and Eel soils. 

Landes-Eel loams (0 to 1 percent slopes) (la)—This 
complex occurs in level or nearly level areas and in slight 
depressions on bottom lands. For the most part, the 
areas mapped. include both the Landes soil and the Eel 
soil, but there are some areas in which only one soil 
occurs, 

The Landes soil is moderately well drained. Below 
a depth of 8 to 10 inches, the dominant texture of the 
Landes soil is fine sandy loam, and the dominant texture 
of the Eel soil is loam. In some small areas, at a depth 
below 8 to 10 inches, the texture is loamy fine sand, sandy 
loam, silt loam, light clay loam, or light silty clay loam. 
In a few places the surface layer is silt loam. Included 
in the areas mapped are small areas of the darker col- 
ored, somewhat poorly drained Ceresco and Shoals soils. 
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The Eel soil is described in detail under the heading “Eel 
Series.” 

Most of this acreage is used for corn and legume-grass 
hay or pasture. Some areas are used for oats and soy- 
beans, and a few are in farm woodlots or permanent pas- 
ture. The major limitations are occasional flooding and, 
in some of the sandier areas, moderately low available 
moisture capacity. (Soil management unit L-2aA (IIw) ; 
woodland suitability group P; wildlife suitability 
group 1) 

Landes-Eel sandy loams (0 to 1 percent slopes) {Le).— 
This complex occurs in level or nearly level areas and 
depressions on bottom lands. For the most part, the 
areas mapped include both the Landes soil and the Eel 
soil, but there are some small areas in which only one 
soil occurs. Below a depth of 8 to 10 inches, the dom- 
inant texture of the Landes soil is fine sandy loam, and 
the dominant texture of the Eel soil is loam. In a few 
small] areas, at a depth below 8 to 10 inches, the texture 
is sancy loam, light clay loam, or light silty clay loam. 
Within the areas mapped are small depressions in which 
the darker colored Ceresco or Shoals soils occur. The 
Eel soil is described in detail under the heading “Eel 
Series.” 

Most of this acreage is used for corn, wheat, oats, soy- 
beans, and legume-grass hay or pasture. A few areas are 
in farm woodkots or permanent pasture. The major limi- 
tations are occasional flooding and, in some of the sandier 
areas, moderately low available moisture capacity. (Soil 
management unit L-2aA. (IIw); woodland suttability 
group O; wildlife suitability group 1) 

Landes-Genesee loams (0 to 1 percent slopes) ({Lg)— 
This complex is on nearly level or level bottom lands 
along rivers and creeks. For the most part, the areas 
mapped include both the Landes soil and the Genesee 
soil, but there are some small areas in which only one 
soil occurs. Below a depth of 8 to 10 inches, the dom- 
inant texture of the Landes soil is fine sandy loam and 
the dominant texture of the Genesee soil is loam. In a 
few small areas, at a depth below 8 to 10 inches, the tex- 
ture is sandy loam, light clay loam, or light silty clay 
loam. Within the areas mapped are slight depressions 
in which the darker colored Ceresco or Shoals soils occur. 
The Genesee soil is described in detail under the heading 
“Genesee Series.” 

Most of this acreage is used for corn, wheat, oats, soy- 
beans, and legume-grass hay or pasture. A few areas are 
in farm woodlots or permanent pasture. The major limi- 
tations are occasionl flooding and, in some of the sandier 
aveas, moderately low available moisture capacity. (Soil 
management unit L-2aA (IIw); woodland suitability 
group O; wildlife suitability group 1) 

Landes-Genesee sandy loams (0 to 1 percent slopes) 
{Lh}.—This complex is on Jevel bottom lands along rivers 
and creeks, In places the surface layer is fine sandy 
loam. In some areas thin layers of fine sand occur below 
a depth of 8 to 10 inches. Within the areas mapped are 
small depressions in which the darker colored Ceresco 
and Shoals soils occur. The Genesee soil is described in 
detail under the heading “Genesee Series.” 

Most of this acreage is used for corn, wheat, oats, soy- 
beans, and legume-grass hay or pasture. A few areas are 
in farm woodlots or permanent pasture. The major limi- 
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tations are occasional flooding and, in some of the sandier 
areas, moderately low available moisture capacity. (Soil 
management unit L-2aA. (IIw); woodland suitability 
group O; wildlife suitability group 1) 


Lapeer Series 


The Lapeer series consists of well-drained soils that 
formed in calcareous sandy loam till. These soils are on 
nearly level to steep parts of moraines and till plains. 
The native vegetation consisted mainly of oak, hickory, 
beech, sugar maple, and other hardwoods. 

Typical profile of Lapeer sandy loam: 


Ap—O0O to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loan; weak, fine, granular structure; friable; mod- 
erately high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A2—7 to 11 inches, brown (10YR 5/8) sandy loam; weak, 
fine, granular strneture; friable; slightly acid; clear, 
wavy boundary. 

Bi—i11 to 17 inches, brown (10YR 4/3) heavy sandy loam; 
moderate, medium, subangular blocky structure; fri- 
able; slightly acid; clear, wavy boundary. 

B2—17 to 34 inches, dark yellowish-brown (10YR 4/4) sandy 


clay loam; moderate, medium, subangular blocky 
structure; firm; medium acid; abrupt, irregular 
boundary. 


C—34 inches -+, brown (10YR 5/8) sandy loam; massive; 
friable; calcareous, 

The B horizon ranges from medium acid to neutral in 
reaction. The depth to the C horizon ranges from 20 to 
42 inches. The texture of the B2 horizon ranges from 
sandy clay loam to heavy loam or light clay loam. 

Surface runoff is slow on the milder slopes and rapid 
on the steep slopes. Permeability and the available mois- 
ture capacity are moderate, and natural fertility is 
meclium. 

The Lapeer soils are in the drainage sequence that 
includes the moderately well drained Dryden soils, the 
somewhat poorly drained Locke soils, and the poorly 
drained and very poorly drained Barry soils. They have 
coarser textured B and C horizons than the Miami soils 
and have a thicker, finer textured B horizon than the 
Spinks soils, which are underlain by loamy sand. 

Lapeer loam, 0 to 2 percent slopes (lIA)—This soil 
occurs on broad smooth ridgetops on the uplands, gener- 
ally in association with the Dryden soils. In most areas 
the depth to the limy sandy loam bottom layer is nearly 
42 inches. Within the areas mapped are some small 
slight depressions in which the Dryden or Locke soils 
occur and some isolated slight ridges on which the Spinks 
soils occur. 

Most of this soil is used for corn, wheat, oats, beans, and 
legume-grass hay or pasture. The major limitation is 
medium natural fertility. (Soil management unit 3aA 
(IIs) ; woodland suitability group U; wildlife suitability 
group 1) 

Lapeer loam, 2 to 6 percent slopes (118)——This soil 
occurs on broad undulating low ridges, mainly on the 
uplands. The surface layer is dark-brown loam and gen- 
erally is low in organic-matter content. In a few areas, 
the depth to the Hmy bottom layer is about 42 inches. 
This soil is closely associated with the wetter more nearly 
level Dryden and Locke soils, and some small slight de- 
pressions in which the Locke soils occur were included in 
the areas mapped. 
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Most of this soil is cultivated. The crops commonly 
erown are corn, wheat, oats, beans, and legume-grass hay 
or pasture. A few areas are forested, and some small 
areas are in farm woodlots. Medium natural fertility 
and susceptibility to erosion are the major limitations. 
(Soil management wnit 8aB (Ile) ; woodland suitability 
group U; wildlife suitability group 1) 

Lapeer loam, 2 to 6 percent slopes, moderately eroded 
(LIB2).—This soil occurs on undulating uplands. Part of the 
original surface layer has been removed by erosion, and 
the present surface Jayer is dominantly grayish-brown or 
brown loam that is low in organic-matter content. In 
some small areas the dark yellowish-brown fourth layer 
is exposed. In places the depth to the limy sandy loam 
bottom layer is about 42 inches. Within some of the areas 
mapped are slight rises on which the more strongly slop- 
ing, moderately eroded Lapeer soil occurs and some small 
depressions in which the Locke soils occur. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Medium natural fer- 
tility and susceptibility to erosion are the major limita- 
tions. (Soil management unit 8aB (IIe); woodland 
suitability group U; wildlife suitability group 1) 

Lapeer loam, 6 to 12 percent slopes, moderately 
eroded (lIC2).—This soil occurs on the short rounded slopes 
of potholes and basins, and on sloping swells and ridges 
on the uplands. The surface layer generally is brown or 
grayish-brown loam. In some small areas the dark yel- 
lowish-brown fourth layer is exposed. Included in the 
areas mapped are small severely eroded areas in which 
the surface layer is sandy clay loam. Also included are 
some small areas of the less sloping, moderately eroded 
Lapeer soils that are on narrow ridgetops and benches. 

Most of this soil is used for corn, wheat, oats, beans, 
and leeume-grass hay or pasture. Medium natural fer- 
tility and susceptibility to erosion are the major limita- 
tions. (Soil management unit 8aC (IIIe); woodland 
suitability group U; wildlife suitability group 1) 

Lapeer sandy clay loam, 6 to 12 percent slopes, 
severely eroded (lmC3}—This soil occurs on the short, 
rounded slopes of potholes and basins, and on sloping 
swells and ridges on the uplands. On much of the acre- 
age, the first three layers all have been removed by ero- 
sion, and the present surface layer is dominantly sandy 
clay loam, The content of organic matter is low. Gullies 
that can be crossed with farm machinery have formed in 
some places. Small areas of the less sloping, moderately 
eroded Lapeer soil, on narrow benches, were included in 
some of the areas mapped. 

Most of this acreage is idle or in pasture or hay. A few 
areas are used for cultivated crops. Medium natural fer- 
tility and susceptibility to erosion are the major limita- 
tions. (Soil management unit 8aC3 (IVe); woodland 
suitability group U; wildlife suitability group 1) 

Lapeer sandy clay loam, 12 to 18 percent slopes, 
severely eroded (lmD3).—This soil occurs on short side 
slopes along valley walls, and on strongly sloping ridges. 
On much of the acreage, the first three layers all have 
been removed by erosion, and the present surface layer is 
dominantly sandy clay loam. The organic-matter content 
is low. The depth to the limy sandy loam bottom layer 
ranges from 20 to 80 inches. Scattered throughout most 
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of the areas mapped are small moderately eroded areas in 
which the surface layer is loam or sandy loam. 

Most of this soil is used for pasture. Many areas are 
idle or in second-growth forest and shrubs. Medium 
natural fertility and susceptibility to erosion are the 
major limitations. (Soil management unit 8aD38 (Vie) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Lapeer sandy clay loam, 18 to 40 percent slopes, 
severely eroded (LmF3)—This soil occurs on the short side 
slopes of draws and ravines. On much of the acreage, 
the first three layers have been removed by erosion, and 
the present surface layer is dominantly sandy clay loam. 
The organic-matter content is low. The limy sandy loam 
bottom layer is at a depth of 20 to 30 inches. Scattered 
throughout the areas mapped are small areas of moder- 
ately eroded Lapeer sandy loam. 

This soil is either idle or in second-growth forest and 
shrubs. Medium natural fertility and susceptibility to 
erosion are the major limitations. (Soil management unit 
3aEF3 (VIIe); woodland suitability group U; wildlife 
suitability group 1) 

Lapeer sandy loam, 0 to 2 percent slopes (LnA).—This 
soil oceurs on broad, smooth ridgetops on the uplands 
and is commonly associated with the Dryden sundy loams. 
The surface layer contains a moderate amount. of organic 
matter. The depth to the limy sandy loam bottom layer 
generally is about 42 inches. Within many of the areas 
mapped are slight depressions in which the Dryden soils 
occur. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Mecium natural fer- 
tility and moderate available moisture capacity are the 
major limitations. (Soil management unit 3aA (IIs) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Lapeer sandy loam, 2 to 6 percent slopes (Ln8)—This 
soil occurs on undulating uplands. The surface layer is 
dark grayish-brown sandy loam and is moderate in or- 
ganic-matter content. In some areas, the depth to the 
limy sandy loam bottom layer approaches 42 inches. This 
soil is associated with the wetter Locke soils, which occur 
in slight depressions. Small areas of slightly croded 
Locke soils that have a slope range of 0 to 2 percent 
were included in many of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Medium natural fer- 
tility and susceptibility to erosion are the major limita- 
tions. (Soil management unit 8aB (IIe); woodland 
suitability group U; wildlife suitability group 1) 

Lapeer sandy loam, 2 to 6 percent slopes, moderately 
eroded (!nB2).—This soil is on undulating uplands. It has 
a predominantly grayish-brown or brown surface layer 
that is low in organic-matter content. It is associated 
with the wetter Locke soils, which occupy shallow swales 
and depressions. Small areas of the Locke soils were 
included in some of the areas mapped. Also included 
were small scattered areas of slightly eroded Lapeer 
sandy loam, 0 to 2 percent slopes, and Lapeer sandy loam, 
2 to 6 percent slopes. 

Most of this soil is used for corn, wheat, oats, beans, 
and Jegume-grass hay or pasture. Medium natural fer- 
tility and susceptibility to erosion are the major limita- 
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tions. (Soil management unit 8aB (Ile); woodland suit- 
ability group U; wildlife suitability group 1) 

Lapeer sandy loam, 6 to 12 percent slopes, moderately 
eroded (inC2).—This soil occurs on sloping hills and ridges. 
Much of the original surface layer has been removed by 
erosion, and the present surface layer is dark-brown 
sandy loam. The organic-matter content is low. ‘The 
depth to the limy sancy loam bottom layer ranges from 
20 to 80 inches. This soil is closely associated with the 
Spinks soils, which generally occur at slightly higher 
elevations, and small areas of these soils were included 
in many of the areas mapped. Also included were some 
small shallow depressions in which the Locke soils occur 
and a few small areas of an uneroded darker colored soil. 

Most of this soil is used for hay and pasture. Sus- 
ceptibility to erosion and medium natural fertility are 
the major limitations. (Soil management unit 3aC 
(ITTe); woodland suitability group U; wildlife suita- 
bility group 1) 

Lapeer sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (1nD2).—This soil occurs on short side slopes, 
along valley walls and ridges. The surface layer is main- 
ly dark-brown sandy loam and is low in organic-matter 
content. This soil is closely associated with the Spinks 
soils, ancl small areas of moderately steep, moderately 
eroded Spinks soils were included in some of the areas 
mapped. Also included were small areas of Lapeer soils 
that have a loam surface Jayer, and a few areas of an 
uneroded darker colored soil, 

Most of this soil is idle or in second-growth forest and 
shrubs. A few areas are used for pasture. Mediu na- 
tural fertility and susceptibility to erosion are the major 
limitations. (Soil management unit 3aD (IVe) ; wood- 
land suitability group U; wildlife suitability group 1) 

Lapeer sandy loam, 18 to 40 percent slopes, moder- 
ately eroded (lnf2)—This soil occurs on the short side 
slopes of draws and ravines. Most of the first two 
layers have been removed by erosion, and the present 
surface layer consists mainly of material from the third 
layer. It is brown or yellowish-brown sandy loam and 
is low in organic-matter content. The depth to the limy 
sandy Joam bottom Jayer ranges from 20 to 30 inches. 
A few uneroded. areas were included in the areas mapped. 

Most of this soil is idle. Natural reforestation has 
begun im some places but is progressing at a slow rate. 
Medium natural fertility and susceptibility to erosion 
are the major limitations. (Soil management unit 8aEF 
(Vile); wocdland suitability group U; wildlife: suit- 
ability group 1) 


Linwood Series 


Soils of the Linwood series developed in organic de- 
posits that consisted largely of woody materials, reeds, 
sedges, and grasses. These soils range from 12 to 42 
inches in thickness over sandy loam, loam, silt loam, light 
clay loam, or light silty clay loam. They occur mainly 
in level areas and slight depressions on lake plains, out- 
wash plains, ‘till plains, and moraines. Although the 
Linwood soils are widely distributed throughout the 
county, a large part of the acreage is in the southern part. 
The native vegetation consisted mainly of elm, ash, and 
birch and an understory of reeds, grasses, sedges, wil- 
lows, dogwood, and alder. 
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Typical profile of Linwood muck: 


1—0 to 8 inches, black (LOYR 2/1) muck; weak, fine, granu- 
lar structure; friable; contains mixed woody and 
fibrous organic matter; slightly acid; clear, wavy 
boundary. 

2-8 to 20 inches, very dark gray (10YR 38/1) muck; mod- 
erate, medium, granular structure; friable; organic 
matter derived from fibrons organic remains that 
contained a few fragments of woody material; slight- 
ly acid; clear, wavy boundary. 

8—20 to 34 inches, dark-brown (7.5YR 3/2) peat; weak, 
thick, platy structure; friable; slightly acid; abrupt, 
wavy boundary. 

JIC—34 inches ++, grayish-brown (2.5Y 5/2) sandy loam; 
common, medium, distinct mottles of dark yellowish 
brown (10Y¥YR 4/4); massive; friable; calcareous. 

oO 


Horizon No. 8 is muck in some areas. In places the 
IIC horizon is light brownish gray (LOYR 6/2) in color. 
It ranges from slightly acid to calcareous in reaction. 

Surface runoff is very slow or ponded, permeability is 
moderate, and the available moisture capacity is igh. 
Natural fertility is only moderately high because of the 
unbalanced proportions of essential plant nutrients. Wind 
erosion is a hazard if these soils are cultivated. 

The Linwood soils differ from the Carlisle in that they 
formed in organic materials that are 12 to 42 inches 
thick over a mineral substratum, whereas the Carlisle 
soils formed in organic materials that are more than 
42 inches thick. The Linwood soils are underlain by 
loams, and the Tawas and Willette soils are underlain 
by sands and clays, respectively. 

Linwood muck (0 to 1 percent slopes) {lo|—This soil 
occurs in potholes and swales on the uplands, and in 
swampy flats on the lowlands. Some areas are around 
the margins of shallow Jakes and ponds, and a few 
areas are on gentle slopes, where the soil formed in 
organic material that accumulated because of ground 
water seepage. Included in the areas mapped are small 
areas of Carlisle soils, which vary greatly in depth. to the 
underlying mineral material, and small areas of Edwards 
soils, which are underlain by maz]. 

Most of the acreage is cleared of timber. The main 
cultivated crops are onions, potatoes, and other truck 
crops, and corn, soybeans, and mint. Excess wetness, 
wind erosion, and unbalanced natural fertility are the 
major limitations. (Soil management unit M/4cA 
(IVw); woodland suitability group J; wildlife suit- 
ability group 8) 


Locke Series 


The Locke series consists of somewhat poorly drained 
soils that formed in calcareous sandy -loam till. These 
soils are on the level to gently sloping parts of til] plains 
and low moraines, principally in the southern part of 
the county. The native vegetation consisted mainly of 
mixed stands of hickory, elm, ash, basswood, and other 
hardwoods. 

Typical profile of Locke sandy loam: 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; moderate, fine, granular structure; fri- 
able; moderately high organic-matter content; slight- 
ly acid; abrupt, smooth boundary. 

A2—7 to 12 inches, pale-brown (10YR 6/8) sandy loam: com- 
mon, medium, distinet, dark yellowish-brown (10YR 


4/4) mottles; moderate, fine, granular structure; fri- 
able; medium acid; abrupt, wavy boundary. 
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B21—12 to 15 inches, brown (10YR 5/8) heavy sandy loam; 
common, fine, distinct, dark-brown (10YR 4/38) mot- 
tles; moderate, fine, subangular blocky structure; 
friable; medium acid; gradual, wavy boundary. 

B22—15 to 82 inches, brown (10YR 5/3) sandy clay loam; 
common, fine, distinct, dark yellowish-brown (1LOYR 
4/4) mottles, and few, fine, faint, light yellowish- 
brown (10YR 6/4) mottles; moderate, medium, sub- 
angular blocky structure; firm; slightly acid; abrupt, 
wavy boundary. 

C—82 inches +, pale-brown (10YR 6/8) sandy loam; few, 
fine, faint, brown (10YR 5/8) mottles; weak, coarse, 
subangular blocky structure; friable; calcareous. 

The B21 horizon ranges from sandy loam to sandy clay 
loam in texture, and the 1322 horizon from heavy sandy 
loam to heavy loam, sandy clay loam, or light clay loam. 
In some areas the C horizon contains thin strata of loamy 
sand, 1 or 2 inches thick. The depth to the C horizon 
ranges from 20 to 42 inches. 

Surface runoff is slow, permeability is moderate, and 
natural fertility is medium. In drained areas, the avail- 
able moisture capacity is moderate. 

The Locke soils have a coarser textured B horizon than 
the Conover soils and a Jess gravelly B horizon than the 
Matherton soils. They ave in the drainage sequence that 
includes the well drained Lapeer soils, the moclerately 
well drained Dryden soils, and the poorly drained and 
very poorly drained Barry soils. 

Locke sandy loam, 0 to 2 percent slopes (lsA).—This 
soil oceurs in shallow swales on gently undulating up- 
lands. It is associated with the Conover and Barry soils, 
and small areas of these soils were included in some of 
the areas mapped. In a few areas the surface layer is 
loam. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Poor drainage and 
medium natural fertility are the major limitations. (Soil 
management unit 8bAB (Tlw); woodland suitability 
group G; wildlife suitability group 2) 

Locke sandy loam, 2 to 6 percent slopes (!sB)—This 
soil occurs in undulating to gently sloping areas. In 
some areas the surface layer is loam. The depth to the 
limy sandy loam bottom layer ranges from 20 to 85 
inches. Small areas of Dryden soils were included in 
some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Somewhat poor drain- 
age and medium natural fertility are the major limita- 
tions. (Soil management unit 3bAB (ITw); woodland 
suitability group G; wildlife suitability group 2) 


Lupton Series 


The Lupton series consists of very poorly drained or 
ponded soils that formed in deep, neutral to moderately 
alkaline, mixed woody and fibrous organic materials. 
These soils ave in small level areas and depressions on 
outwash plains, lake plains, till plains, and moraines. 
They are widely scattered throughout the county. The 
native vegetation consisted mainly of elm, ash, birch, soft 
maple, and aspen. 

Typical profile of Lupton muck: 


1—0 to 10 inches, black (10YR 2/1) muck; weak, fine, gran- 
ular structure; friable; mixed woody and fibrous or- 
ganic materials; neutral; clear, smooth boundary. 
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2-10 to 29 inches, very dark brown (LOYR 2/2) muck; mod- 
ernte, medium, granular structure; friable; few to 
many, small wood fragments and some wundecom- 
posed fibrous organic materials; mildiy alkaline; 
gradual, wavy boundary. 

3—29 to 42 inches +, dark yellowish-brown (10YR 4/4) peat; 
weak, thick, platy structure; undecomposed fibrous 
orgunie materials; mildly alkaline. 

The color of the No. 1 horizon is very dark brown in 
some areas. ‘The reaction of the solum ranges from neu- 
tral to moderately alkaline. 

Surface runoff is very slow or ponded, permeability is 
moderately rapid, and the available moisture capacity is 
Tigh. In most aveas the water table is at or near the 
surface. Natural fertility is only moderately high be- 
cause of the unbalanced proportions of essential plant 
nutrients. Wind erosion is a hazard in drained areas. 

The Lupton soils are neutral to moderately alkaline in 
reaction, whereas the Carlisle soils range from slightly 
acid to strongly acid. 

Lupton muck (0 to 1 percent slopes) (Lt|—A. profile of 
this soil is like the one clescribed as representative of the 
series. Small areas of Carlisle soils, which are acid in 
reaction, were Included in some of the areas mapped. 

Most of this soil is wooded. A few areas are used for 
corn, mint, onions, and potatoes. Poor drainage, sus- 
ceptibility to wind erosion, and unbalanced fertility are 
the major limitations. (Soil management unit McA 
(ITIw); woodland suitability group G; wildlife suita- 
bility group 8) 


Macomb Series 


In the Macomb series are somewhat poorly drained 
soils that formed in loamy deposits that contained a con- 
siderable amount of gravel and sand. These soils are 
underlain at a depth of 18 to 42 inches by loam to clay 
loam. They oceur on the level to gently sloping parts of 
till plains and low moraines throughout the southern 
part of the county. The native vegetation was hardwood 
forest consisting mainly of elm, red maple, ash, and bass- 
wood. 

Typical profile of Macomb loam: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 8/2) loam; 
moderate, fine, granular structure; friable; moderate- 
ly high organic-matter content; slightly acid; abrupt, 
smooth boundary. 

A2—7 to 11 inches, pale-brown (10¥R 6/3) heavy sandy loam; 
many, fine, distinct, yellowish-brown (10YR 5/4) 
mottles; weak, fine, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary. 

B21—11 to 18 inches, pale-brown (1LOYR 6/3) loam; many, 
fine, faint, yellowish-brown (10YR 5/8) mottles; 
weak, medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary, 

B22—13 to 82 inches, brown (10YR 5/3) gravelly sandy clay 
loam; many, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, medium, subangular 
blocky structure; firm; medium acid; abrupt, wavy 
boundary. 

IIC—82 inches +, dark grayish-brown (10¥R 4/2) loam: 
many, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; weak, medium, subangular blocky 
structure; friable; calcareous. 


The B horizon ranges from heavy sandy loam to grav- 


elly clay loam or clay loam. It contains various amounts 
of gravel. 


47 


Surface runoff is slow, permeability is moderate or 
moderately slow, and the available moisture capacity and 
natural fertility are moderately high. 

The Macomb soils are in the drainage sequence that in- 
cludes the well drained Kendallville soils, the moderately 
well drained Cadmus soils, and the poorly drained and 
very poorly drained Berville soils. They are finer tex- 
tured throughout the solum than the Metamora soils, and 
they are less gravelly than the Matherton soils, which are 
underlain by sand and gravel. 

Macomb loam, 0 to 2 percent slopes (MaA).—This soil 
occurs on broad flats and in small shallow swales on 
gently undulating uplands. Although the surface layer 
is dominantly loam, there are a few areas in which it is 
sandy loam. The texture of the third and fourth layers 
generally is gravelly sandy clay loam or clay loam but in 
some areas is sandy clay loam. On the broad flats, this 
soil is closely associated with the Conover soils, and some 
small areas of these soils were included in the areas 
mapped. 

Most of this soil is used for corn, wheat, soybeans, 
white beans, and legume-grass hay or pasture. <A few 
undrained areas are in farm woodlots or permanent pas- 
ture. Somewhat poor drainage is the major limitation. 
(Soil management unit 3/2bAB (Iw); woodland suit- 
ability group G; wildlife suitability eroup 2) 

Macomb loam, 2 to 6 percent slopes (Ma8}.—This soil 
oceurs on low swells and ridges on undulating uplands. 
The surface layer is dominantly dark grayish-brown 
loam. In a few areas, however, it is sandy loam, The 
organic-matter content 1s moderate in most areas. Where 
this soil is on toe slopes, the surface layer is from 10 to 
12 inches thick because of an accumulation of soil ma- 
terial that washed from surrounding uplands. Although 
the texture of the third and fourth layer commonly is 
gravelly sandy clay loam, in places it is clay loam or 
sandy clay loam. Small areas of the Metamora soils 
were Included in some of the areas mapped. 

Most of this soil is used for corn, wheat, soybeans, 
white beans, and legume-grass hay or pasture. Some- 
what poor drainage is the major limitation. (Soil man- 
agement unit 38/2bAB -(IIw); woodland suitability 
group G; wildlife suitability group 2) 


Made Land 


Made land (Mb) —This miscellaneous land type occurs 
throughout the county and consists of housing develop- 
ment areas, prospective factory sites, old city dumps, and 
refuse disposal areas. These areas either have been cov- 
ered by fill material or have been scraped off to such a 
depth that the natural soil characteristics have been de- 
stroyed, They are not suited to farming use. (Soil man- 
agement unit Sa (VITTs) ) 


Mancelona Series 


The Mancelona series consists of well drained and 
moderately well drained soils that formed in sandy mate- 
rial that is from 18 to 42 inches thick over calcareous or 
neutral sand and gravel. In a few places loamy or clay- 
ey material underlies the lower layer of sand and gravel 
at a depth of 42 to 60 inches. 
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Typical profile of Mancelona loamy sand: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; very weak, fine, granular structure; 
very friable; moderately high organic-matter con- 
tent; slightly acid; abrupt, smooth boundary. 

A2—8 to 11 inches, light brownish-gray (10YR 6/2) loamy 
sand; very weak, fine, granular strneture; very fri- 
able; slightly acid; abrupt, wavy boundary. 

Bir—11 to 18 inches, dark-brown (7.5YR 4/4) loamy sand; 
very weak, fine, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

A’2—18 to 27 inches, brown (10YR 5/3) loamy sand; single 
grain; loose; medium acid; clear, wavy boundary. 

B’t—27 to 33 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; slightly acid; abrupt, irregular boundary. 

IIC—33 inches ++, light brownish-gray (LOYR 6/2) sand and 
gravel; single grain; loose; calcareous. 

In some areas the A2 horizon is mixed with the Ap 
horizon. The B’t horizon ranges from sandy loam to 
sandy clay loam in texture and from a thin layer to a 
layer as much as 8 inches in thickness. The proportion 
of gravel in the solum and substratum varies. In some 
places there is none, and in others there is as much as 20 
percent or more. Where the Mancelona soils are closely 
associated with the Chelsea, the B’t horizon occurs ata 
depth near 42 inches and approaches the minimum thick- 
ness, and the IIC horizon is mostly coarse sand and con- 
tains only a small amount of gravel. The depth to the 
loose calcareous sand and gravel ranges from 18 to 42 
inches. In a few places the sand and gravel are under- 
lain at a depth of 42 to 60 inches by loamy or clayey 
material. 

These soils are subject to both wind and water erosion 
if they are left without a cover of vegetation or if the 
surface layer becomes depleted of organic matter. Sur- 
face runoff is slow to rapid, permeability is moderately 
rapid, and natural fertility is moderately low. 

The Mancelona soils are in the drainage sequence that 
includes the somewhat poorly drained Gladwin soils and 
the poorly drained and very poorly drained Epoufette 
soils. They are shallower to the neutral or calcareous 
material than the Chelsea soils and are underlain by 
coarse sand and gravel instead of sand. They are coarser 
textured throughout the solum than the Newaygo soils. 

In Ionia County the Mancelona soils commonly are 
mapped as a complex with the Chelsea soils. These com- 
plexes are extensive throughout the northern half of the 
county. 

Mancelona loamy sand, loamy substratum, 2 to 6 per- 
cent slopes (Mc8).—This soil occurs on undulating to 
gently sloping parts of till plains, moraines, and outwash 
plains. There are small areas in which the sandy loam 
horizon. is thin or Jacking. 

Most of this soil is used for pasture. The major limita- 
tions are rapid permeability, moderately low fertility, 
and susceptibility to erosion. (Soil management unit 
4aB (IIIs) ; woodland suitability group M; wildlife suit- 
ability group 5) 

Mancelona loamy sand, loamy substratum, 6 to 12 
percent slopes, moderately eroded (McC2).—This soil 
occurs on the sloping parts of till plains, moraines, and 
outwash plains, generally adjacent to drainngeways. The 
surface layer in most areas is dark yellowish-brown 
loamy sand and consists of a mixture of the dark-brown 
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layer and the remaining surface soil. In some small 
areas the plow layer is composed almost entirely of mate- 
rial from the dark-brown layer. Included in the areas 
mapped are small areas of Menominee soils. These in- 
cluded areas are too small to materially affect use and 
management. Most of this soil is used for pasture. Rapid 
permeability, moderately low fertility, and susceptibility 
to erosion are the major limitations. (Soil management 
unit 4aC (ITTe); woodland suitability group M; wild- 
life suitability group 5) 

Mancelona-Chelsea loamy sands, 0 to 2 percent 
slopes (MdA}.—This complex is on the level or nearly level 
parts of outwash plains and in old glacial drainageways. 
The water table is nearer the surface in these soils than 
in the more sloping Mancelona-Chelsea loamy sands, and 
thus crops generally are less affected by the low moisture- 
supplying capacity. In some small areas the surface 
layer is sandy loam. In places these soils are only moder- 
ately well drained and are mottled below a depth of 25 
to 30 inches. The Chelsea soil is described in detail under 
the heading “Chelsea Series.” 

Most of this acreage is used for corn, small grain, field 
beans, and hay. Many areas are in pasture. Moderately 
low available moisture capacity, moderately low natural 
fertility, and susceptibility to erosion are the major limita- 
tions. (Soil management unit 4aA (IIIs); woodland 
suitability group C; wildlife suitability group 5) 

Mancelona-Chelsea loamy sands, 2 to 6 percent slopes 
(MdB)—The Mancelona soil generally is like the soil de- 
seribed as typical of the Mancelona series, and the Chel- 
sea is like the soil described under the heading “Chelsea 
Series.” In some small areas, however, the soils are 
moderately well drained and are mottled below a depth 
of 20 inches. In places as much as 10 inches of sandy 
material has accumulated on the surface, and in a few 
areas there are sufficient stones on the surface to hinder 
tillage. 

Much of the acreage is used for corn, small grain, field 
beans, and hay. Many areas are used for pasture. The 
major limitations are moderately low available moisture 
capacity, moderately low natural fertility, and suscepti- 
bility to erosion. (Soil management unit 4aB (ITIs); 
woodland suitability group C; wildlife suitability group 5) 

Mancelona-Chelsea loamy sands, 2 to 6 percent 
slopes, moderately eroded (MdB2)—This complex is on 
outwash plains and in old glacial drainngeways. The 
present surface layer is yellowish-brown loamy sand. It 
consists of a mixture of remnants of the original surface 
layer and material from the subsurface layer and the 
upper part of the subsoil. In a few small areas rocks 
and cobblestones are scattered on the surface and through- 
out the soil material in sufficient numbers to make tillage 
difficult or, in places, impossible (fig. 4). The Chelsea 
soil is described in detail under the heading “Chelsea 
Series.” 

Except for the few stony areas, most of this acreage is 
used for general farm crops. The crops commonly grown 
are corn, small grain, field beans, and hay. A few areas 
are idle or in pasture. The major limitations are moder- 
ately low available moisture capacity, moderately low 
natural fertility, and susceptibility to erosion. (Soil 
management unit 4aB (IIIs) ; woodland suitability group 
C; wildlife suitability group 5) 
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Figure 4.—Corn on an area of the Mancelona-Chelsea complex. 
Stones hinder but do not prevent tillage. 
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Mancelona-Chelsea loamy sands, 6 to 12 percent 
slopes, moderately eroded (MdC2)—This complex is on 
moraines and high terraces along old glacial drainage- 
ways. A large part of the original surface layer has 
been removed by erosion. The present surface layer is 
a mixture of the remaining surface soil and material 
from the subsurface layer and the upper part of the sub- 
soil. It is brown or yellowish-brown loamy sand. In a 
few small areas numerous stones and cobblestones are 
scattered on the surface and throughout the soil mate- 
rial, making plowing and cultivation impractical. The 
Chelsea soil is described in detail under the heading 
“Chelsea Series.” 

Although a large part of this acreage has been culti- 
vated, most areas ave now used for pasture. Most stony 
areas are idle. The major limitations are moderately low 
available moisture capacity, moderately low natural fer- 
tility, and susceptibility to erosion. (Soil management 
unit 4aC (ITIe); woodland suitability group C; wildlife 
suitability group 5) 

Mancelona-Chelsea loamy sands, 6 to 12 percent 
slopes, severely eroded (MdC3).—The original surface 
layer and subsurface layer have been removed from this 
complex by erosion, and the present surface layer con- 
sists mainly of brown to dark yellowish-brown subsoil 
material. Deep gullies and wind blowouts occur in 
places, and some areas are stony. The Chelsea soil is de- 
scribed under the heading “Chelsea Series.” 

A large part of this acreage has been abandoned and is 
in various stages of reforestation. Some small areas are 
used for small grain and hay. The rest of the acreage is 
used for pasture. The major limitations are suscepti- 
bility to erosion, moderately low available moisture ca- 
pacity, and moderately low natural fertility. (Soil man- 
agement unit 4aC3 (I[Ve); woodland suitability group 
C; wildlife suitability erowp 5) 


Mancelona-Chelsea loamy sands, 12 to 18 percent 
slopes (MdDj.—This complex occurs on moraines and 
kames. It is widely distributed throughout the northern 
part of the county. The individual horizons are thinner 
and the depth to the calcareous material is somewhat less 
than in the less sloping complexes. The Chelsea soil is 
described under the heading “Chelsea Series.” 

Most of this acreage remains forested. A. few cleared 
areas are idle or in pasture. Moderately low available 
moisture capacity, moderately low natural fertility, and 
susceptibility to erosion are the major limitations. (Soil 
management unit 4aD (IVe); woodland suitability 
group C; wildlife suitability group 5) 

Mancelona-Chelsea loamy sands, 12 to 18 percent 
slopes, moderately eroded (MdD2).—This complex occurs 
on kames and moraines in the northern part of the 
county. The present surface layer is dominantly yellow- 
ish-brown or brown loamy sand. In some areas most of 
the original surface layer has been lost through erosion, 
and the present surface layer consists of a mixture of 
the remaining surface soil and material from the sub- 
surface layer and the upper part of the subsoil. The 
thickness of the individual horizons and, in most places, 
the depth to the calcareous material are less in this com- 
plex than in the less sloping complexes. The Chelsea 
soil is described under the heading “Chelsea Series.” 

Most of this complex has been cultivated, but a consid- 
erable acreage is now abandoned or is in permanent pas- 
ture. Moderately low available moisture capacity, mod- 
erately Jow natural fertility, and susceptibility to erosion 
are the major limitations. (Soil management unit 40D 
(IVe); woodland suitability group C; wildlife suitabil- 
ity group 5) 

Mancelona-Chelsea loamy sands, 12 to 18 percent 
slopes, severely eroded (MdD3}.——This complex is on 
strongly sloping parts of moraines and eskers. Erosion 
has removed the original surface layer, the subsurface 
layer, and the upper part of the subsoil. In places the 
lower part of the subsoil is exposed. The present sur- 
face layer is dominantly yellowish-brown or dark-brown 
loamy sand. There are deep gullies and wind blowouts 
In some areas. 

Most of this acreage is idle. Small areas are used for 
pasture and meadow or have been planted to pine. Sus- 
ceptibility to erosion, moderately low moisture supplying 
capacity, and moderately low natural fertility are the 
major limitations. (Soil management unit 4aD8 (VIe); 
woodland suitability group C; wildlife suitability 
group 5) 

Mancelona-Chelsea loamy sands, 18 to 25 percent 
slopes, moderately eroded (MdE2)—A large part of the 
original surface layer has been removed by erosion. The 
present surface layer is yellowish-brown or brown loamy 
sand. It consists of a mixture of the remaining surface 
soil and material from the subsurface layer and the up- 
per part of the subsoil. 

Little of this acreage is cultivated. Many areas are 
idle, and others are used for pasture or have been planted 
to pine. Moderately low available moisture capacity, 
moderately low natural fertility, and susceptibility to 
erosion are the major limitations. (Soil management 
unit 4ali (Vie); woodland suitability group C; wild- 
life suitability group 5) 
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Mancelona-Chelsea loamy sands, 18 to 25 percent 
slopes, severely eroded (MdE3).—This complex occurs on 
moraines and kames. In most areas the upper part of 
the subsoil has been exposed by erosion, and the present 
surface layer is dark yellowish-brown loamy sand. Deep 
eullies and wind blowouts occur in some areas. In sev- 
eral small areas, there are sufficient stones and cobble- 
stones scattered on the surface and throughout the soil 
material to interfere with tillage. The Chelsea soil is de- 
scribed under the heading “Chelsea Series.” 

Although pine has been planted in some areas, most of 
this acreage is idle. Some small areas provide limited 
pasture. Susceptibility to erosion, moderately low avail- 
able moisture capacity, and moderately low natural fer- 
tility are the major limitations. (Soil management unit 
4aK3 (VIIe); woodland suitability group ©; wildlife 
suitability group 5) 

Mancelona-Chelsea loamy sands, 25 to 40 percent 
slopes (MdF).—This complex occurs on the steep side slopes 
of moraines. The individual horizons are thinner, the 
depth to calcareous material is less, and the boundaries 
between the various horizons are less sharply defined 
than in the less sloping Mancelona and Chelsea loamy 
sands. The Chelsea soil is described under the heading 
“Chelsea Series.” 

All of this acreage has been left in forest. Moderately 
low available moisture capacity, moderately low natural 
fertility, and susceptibilty to erosion ave the major limi- 
tations. (Soil management unit 4aF (VIIe) ; woodland 
suitability group C; wildlife suitability group 5) 

Mancelona-Chelsea loamy sands, 25 to 40 percent 
slopes, moderately eroded (MdF2)—-This complex is on 
the steep side slopes of moraines. Erosion has removed 
all of the original surface soil and part of the subsurface 
layer. The present surface layer 1s yellowish-brown or 
brown loamy sand. It consists of remnants of the light 
brownish-gray subsurface soil and material from the 
upper part of the dark-brown subsoil. The Chelsea soil 
is described under the heading “Chelsea Series.” 

Most of this acreage is idle. Some areas are in pas- 
ture, and others have been planted to pine. Moderately 
low available moisture capacity, moderately low natural 
fertility, and susceptibility to erosion are the major limi- 
tations. (Soil management unit 4aF (VITe); woodland 
suitability group C; wildlife suitability group 5) 

Mancelona-Chelsea loamy sands, 25 to 40 percent 
slopes, severely eroded (MdF3).—This complex is on the 
steep side slopes of moraines and is so severely eroded 
that, over much of the area, subsoil material is exposed. 
The present surface layer is dark yellowish-brown loamy 
sand. Deep gullies and wind blowouts occur in some 
areas. The Chelsea soil is described under the heading 
“Chelsea Series.” 

Most of this acreage is bare of vegetation. Pine has 
been. established in some areas. Susceptibility to erosion, 
moderately low available moisture capacity, and moder- 
atelv low natural fertility are the major limitations. 
(Soil management unit 4aF3 (VIIe); woodland suita- 
bility group C; wildlife suitability group 5) 

Mancelona-Chelsea stony complex, 0 to 2 percent 
slopes (MeA).—This complex is on outwash plains and on 
high terraces in old glacial drainageways. Stones and 
cobblestones are scattered on the surface and throughout 
the soil material in sufficient. numbers to make tillage im- 
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practical or, in places, impossible. The Chelsea soil is 
described under the heading “Chelsea Series.” 

Much of this acreage has been cleared, but most areas 
are now idle. Some are used for pasture. Moderately 
low available moisture capacity, moderately low natural 
fertility, and stoniness are the major limitations. (Soil 
management unit 4aA BC (Vs); woodland suitability 
group C; wildlife suitability group 5) 


Marlette Series 


Soils of the Marlette series are well drained and mod- 
erately well drained. ‘These soils formed in calcareous 
loam, silt loam, or light clay loam till on the level to 
steep parts of moraines and till plains. They are widely 
distributed throughout the northern part of the county. 
The native vegetation consisted chiefly of oak, hickory, 
maple, beech, and some scattered white pine and red pine, 

Typical profile of Marlette loam : 

Ap—0 to 7 inches, very dark grayish-brown (1OYR 3/2) 
lonm; weak, tine, granular structure; friable; nenu- 
tral; abrupt, smooth boundary, 

Bir—7 to 11 inches, yellowish-brown (1OYR 5/4) loam; weak, 
fine, granular structure; friable; slightly acid; clear, 
wavy boundary. 

A’/2—11 to 15 inches, pale-brown (10YR 6/38) light loam; 
weak, fine, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

B’t—15 to 32 inches, dark-brown (7.5YR 4/4) clay loam; 
moderate, medium, subaugular blocky structure; 
firm; neutral; clear, wavy boundary. 

C—32 inches +, brown (7.5Y¥R 5/4) loam; weak, medium, 
subangular blocky structure; firm; calcareous. 

The loamy sand and sandy loam types represent a thin 
overburden of sandy material. In many areas material 
from the A’2 horizon extends into the upper part of the 
B’t horizon, either in cracks or as thick ped coats. A 
few, fine, faint, strong-brown (7.5YR 5/8) mottles occur 
below a depth of 20 inches in some areas. In places a 
weak fragipan has developed immediately above the 
mottling. The B’t horizon ranges from sandy clay loam 
to clay loam. The reaction of the solum ranges from 
medium acid to neutral. The depth to the C horizon 
ranges from 20 to 42 inches. 

Surface runoff_is medium on the mild slopes and rapid 
on steep ones. Permeability is moderate, and the avail- 
able moisture capacity and natural fertility are moder- 
ately high. 

The Marlette soils are coarser textured throughout the 
solum than the Nester soils and are finer textured than 
the McBride. They are in the drainage sequence that in- 
cludes the somewhat poorly drained Capac soils and the 
poorly drained and very poorly drained Brookston soils. 

Marlette clay loam, 6 to 12 percent slopes, severely 
eroded (MfC3}—This soil occurs on the short rounded 
slopes of potholes and basins and on ridges and swells 
on the uplands. The upper layers have been removed by 
erosion, and the present surface layer consists primarily 
of material from what was originally the fourth layer. 
It is brown clay loam and is low in organic-matter con- 
tent. The depth to the limy bottom layer is about 25 
inches. Runoff is rapid, and in most areas shallow 
gullies are common. 

This soil has been used for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. However, 
many areas are now idle or in second-growth forest and 
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shrubs. Slope, susceptibility to erosion, and droughti- 
ness ave the major limitations. (Soil management unit 
2.5aC3 (I[Ve); woodland suitability group D; wildlife 
suitability group 1) 

Marlette clay loam, 12 to 18 percent slopes, severely 
eroded (MfD3).—This soil occurs on the strongly sloping 
ridges and short side slopes of draws and ravines. The 
upper layers have been removed by erosion, and the pres- 
ent surface layer consists primarily of material from 
what was originally the fourth layer. It is brown clay 
loam and contains little organic matter. The depth to 
the limy bottom layer generally is about 25 inches. 
Shallow gullies are common in most areas, and deep 
gullies that expose the limy bottom layer have formed in 
a few small areas, 

This soil has been used for general farm crops, but 
now most of the acreage is used either for legume-grass 
hay and pasture or for second-growth forest, or it is idle. 
Slope, susceptibility to erosion, and droughtiness are the 
major limitations. (Soil management unit 2.5.D8 
(VIe); woodland suitability group D; wildlife suita- 
bility group 1) 

Marlette clay loam, 18 to 25 percent slopes, severely 
eroded (MfE3).—This soil occurs on the short side slopes of 
draws and ravines and along valley walls. The present 
strface layer is brown clay loam and contains little or- 
ganic matter. Shallow gullies are common in most areas. 

Most of this soil is idle or in second-growth forest. A 
few areas are used for permanent pasture but afford only 
limited grazing. Slope, susceptibility to erosion, and 
droughtiness are the major limitations. (Soil manage- 
ment unit 2.5aR (Vie); woodland suitability group D; 
wildlife suitability eroup 1) 

Marlette loam, 0 to 2 percent slopes (MgA).—This soil 
occurs on broad smooth ridgetops on the uplands, The 
very dark grayish-brown surface layer is high in organic- 
matter content. In a few areas there is a slightly com- 
pact layer in the upper part of the fourth layer, and the 
soil is mottled below a depth of 20 inches. Within 
many of the areas mapped are small swales and depres- 
sions in which the Capac soils occur. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and leeume-grass hay or pasture. The 
limitations are minor. (Soil management unit 2.5aA 
(I); woodland suitability group D; wildlife suitability 
group 1) 

Marlette loam, 2 to 6 percent slopes (Mg8).—This soil 
occurs on undulating wolands. The organic-matter con- 
tent of the surface layer is moderately high. The sur- 
face Jayer is dominantly loam but in some areas is sandy 
loam. Included in the areas mapped are a few small, 
moderately eroded areas in which the surface layer is 
pale brown or yellowish brown. Also included are small 
areas of Capac soils in the small swales and depressions. 

This soil is used mostly for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. Slope 
and susceptibility to erosion are the major limitations. 
(Soil management unit 2.52B (IIe) ; woodland suitability 
group D; wildlife snitability group 1) 

Marlette loam, 2 to 6 percent slopes, moderately 
eroded (Mg82)—This soil occurs on undulating uplands. 
Most of the original surface layer has been removed, 
and the present surface Jayer is pale-brown. to yellowish- 
brown loam and contains only a moderate amount of 


organic matter. Included in the areas mapped are a few 
small areas of Marlette soils that have 6 to 12 percent 
slopes. Also included are some small severely eroded 
areas in which the dark-brown fourth layer is exposed. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-erass hay or pasture. Slope 
and. susceptibility to erosion are the major limitations. 
(Soil management unit 2.5aB (IIe); woodland suit- 
ability group D; wildlife suitability group 1) 

Marlette loam, 6 to 12 percent slopes, moderately 
eroded (MgC2}.—This soil is on the short rounded slopes 
of ridges and swells on the uplands. The surface layer 
is pale-brown or yellowish-brown loam and is moderately 
low in organic-matter content. In some small seepy 
spots, the soil is mottled below a depth of 20 inches. 
A few shallow gullies have formed in some areas. In- 
cluded in the areas mapped are small areas of uneroded 
soils. 

This soil is used for corn, wheat, oats, white beans, 
soybeans, and legume-grass hay or pasture. Slope, sus- 
ceptibility to erosion, and, to a lesser extent, droughti- 
ness are the major limitations. (Soil management mit 
2.5aC (IITe); woodland suitability group D; wildlife 
suitability croup 1) 

Marlette loam, 12 to 18 percent slopes, moderately 
eroded (MgD2).—This soil occurs on strongly sloping ridges 
and on the short side slopes of draws and ravines. Most 
of the original surface layer has been lost through ero- 
sion, and the present surface layer is dominantly. pale- 
brown or yellowish-brown loam and contains little or- 
ganic matter. In some areas the surface layer is sandy 
loam. Included in the areas mapped ave some small 
uneroded areas. 

This soil is used mainly for wheat, oats, and Ieeume- 
evass hay or pasture. A few areas are in corn, white 
beans, and soybeans. Slope and susceptibility to crosion 
are the major limitations. (Soil management unit 2.5aD 
(IVe); woodland suitability group D; wildlife suit- 
ability group 1) 

Marlette loam, 18 to 25 percent slopes, moderately 
eroded (MgE2).—This soil occurs on short side slopes of 
draws and ravines and along valley walls adjacent to 
natural drainageways. In most areas the original sur- 
face layer has been removed by erosion, and the present 
surface layer is pale-brown or yellowish-brown Joam 
that contains little organic matter. In a few areas the 
surface Jayer is sandy loam. Shallow gullies have 
formed in many areas, and in places the dark-brown 
clay loam layer is exposed. 

Although this soil has been used for cultivated crops, 
most of the acreage is now idle or in second-growth 
forest and shrubs. A few areas have been planted to 
trees. Slope, susceptibility to erosion, and droughti- 
ness are the major limitations. (Soil management unit 
2.5aK (Vie); woodland suitabihty group D; wildlife 
suitability group 1) 

Marlette loam, 25 to 40 percent slopes, moderately 
eroded (MgF2).—This soil occurs on the short steep slopes 
of draws and ravines and along valley walls adjacent to 
natural drainageways. Erosion has occurred where this 
soil has been cultivated. 

Most of this soil is forested. A few areas are used 
for permanent pasture. Steep slopes, susceptibility to 
erosion, and droughtiness are the major limitations. 
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(Soil management unit 2.5aF (VIIe); woodland suit- 
ability group D; wildlife suitability group 1) 

Marlette loamy sand, 2 to 6 percent slopes (Mh8).— 
This soil occurs on gently undulating or undulating up- 
lands. Small areas of the Ubly and Menominee soils 
were included in some of the areas mapped. 

’ Most of this soil is used for farm woodlots. A few 
areas are in corn, wheat, oats, white beans, soybeans, and 
leeume-grass hay or pasture. The limitations are minor. 
(Soil management unit 2.52B (Ile); woodland suitability 
group D; wildlife suitability group 1) 

Marlette loamy sand, 2 to 6 percent slopes, moder- 
ately eroded (Mh82).—This soil is on undulating uplands. 
Most of the original surface layer has been removed by 
crosion, and the present surface layer is dominantly 
dark-brown loamy sand. The organic-matter content is 
low. Included in some of the areas mapped are small 
areas of the Menomince and Ubly soils, which are at 
lower elevations. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and leeume-grass hay or pasture. Slope and 
susceptibility to erosion are the major limitations. (Soil 
management unit 2.5aB (IIe); woodland suitability 
eroup D; wildlife suitability group 1) 

Marlette loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (MhC2}—This soil is on the short rounded 
slopes of potholes and basins and on sloping ridges on 
the aplanes A few small areas are forested. The rest 
of the acreage has been cultivated. In these areas most 
of the original surface layer has been removed by erosion, 
and the present surface layer is dark-brown loamy sand. 
The organic-matter content is low. 

This soil is used mainly for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. Slope and 
susceptibility to erosion are the major limitations. (Soil 
management unit 2.5aC (ITIe); woodland suitability 
eroup D; wildlife suitability group 1) 

Marlette sandy loam, 0 to 2 percent slopes (MkA) — 
This soil is on narrow smooth ridgetops on the uplands. 
In most areas it has a very dark grayish-brown surface 
layér that is moderately high in organic-matter content. 
In a few areas, the surface layer is dark brown or yellow- 
ish brown. In places there is a slightly compact layer 
in the upper part of the third layer, and the soil is mot- 
tled below a depth of 20 inches. In some places the fourth 
layer is sandy clay loam. Within the areas mapped are 
small depressions in which the Capac soils occur. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. A few 
small areas are in farm woodlots. The limitations are 
minor. (Soil management unit 2.5aA (I); woodland 
suitability group D; wildlife suitability group 1) 

Marlette sandy loam, 2 to 6 percent slopes (Mk8).— 
This soil is on undulating uplands. The surface layer is 
dark grayish-brown sandy Joam, and the fourth layer is 
dark-brown sandy clay loam. Small areas of the Me- 
Bride soils were included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. A. 
small acreage is in farm woodlots. Slope and suscepti- 
bility to erosion are the major limitations. (Soil man- 
agement unit 2.5aB (IIe); woodland suitability group 
D; wildlife suitability group 1) 
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Marlette sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (Mk82).—This’soil is on the undulating up- 
lands. Most of the original surface layer has been re- 
moved by erosion, and the present surface layer is pale- 
brown or yellowish-brown sandy loam, The organic- 
matter content is low. In places the dark-brown fourth 
layer is sandy clay loam. Small shallow gullies have 
formed in some areas. Included throughout many of the 
areas mapped are small areas of the McBride soils. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Slope 
and susceptibility to erosion are the major limitations. 
(Soil management unit 2.5aB (IIe); woodland suita- 
bility group D; wildlife suitability group 1) 

Marlette sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (MkC2).—This soil is on the short rounded 
slopes of ridges and swells on the uplands. Erosion has 
removed most of the original surface layer. The present 
surface layer is pale-brown or yellowish-brown sandy 
loam that is low in organic-matter content. In some 
areas the fourth layer is sandy clay loam. Included 
throughout many of the areas mapped are small areas of 
the McBride soils. 

Most of this soil is used for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. Slope 
and susceptibility to erosion are the major limitations. 
(Soil management unit 2.5aC (ITTe) ; woodland suita- 
bility group D; wildlife suitability group 1) 

Marlette sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (MkD2)—This soil is on strongly sloping 
ridges and on the short side slopes of draws and ravines. 
Erosion has removed most of the original surface layer. 
The present surface layer is pale-brown or yellowish- 
brown sandy loam and contains only a small amount of 
organic matter. In some areas the fourth layer is sandy 
clay loam. Included in the areas mapped are a few small 
areas of the Dighton soils that are underlain by sand and 
loamy sand at a depth of about 50 inches. 

Most of this soil is idle or in permanent pasture. 
Slope, susceptibility to erosion, and droughtiness are the 
major limitations. (Soil management unit 2.5aD (TVe) ; 
woodland suitability group D; wildlife suitability group 


Marlette sandy loam, 18 to 25 percent slopes (MkE).— 
This soil occurs on the short strong slopes of draws and 
‘avines and along the valley walls adjacent to natural 
drainageways. The surface layer is dark grayish-brown 
sandy Joam and contains only a moderate amount of or- 
ganic matter. In some areas the fourth layer is sandy 
clay loam. 

Most areas are in farm woodlots. A few areas are in 
permanent pasture. Slope, susceptibility to erosion, and 
droughtiness are the major limitations. (Soil manage- 
ment unit 2.5215 (Vie); woodland suitability group D; 
wildlife suitability group 1) 


Matherton Series 


The Matherton series consists of somewhat poorly 
drained soils that formed in silty and loamy outwash ma- 
terials that contained some gravel. These soils are un- 
derlain at a depth of 24 to 42 inches by stratified cal- 
careous sand and gravel. They occur on the level to 
gently sloping parts of outwash plains, valley trains, and 
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kames and are widely distributed throughout the south- 
ern two-thirds of the county. The native vegetation was 
mainly hardwood forest consisting chiefly of elm, ash, 
swamp white oak, and hickory, 

Typical profile of Matherton loam: 


Ap—0O to 8 inches, very dark grayish-brown (10YR 38/2) 
loam; weak, fine, granular structure; friable; mod- 
erately high organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A2g—8 to 12 inches, grayish-brown (10YR 5/2) loam; few, 
medium, distinct, brown (10YR 4/3) mottles; mod- 
erate, fine, subangular blocky structure; friable; 
Slightly acid; clear, wavy boundary. 

B21g—12 to 17 inches, grayish-brown (10¥R 5/2) light clay 
loam; common, medium, distinct, dark yellowish- 
brown (10Y¥R 4/4) mottles; moderate, medium, sub- 
angular blocky structure; firm; mediuza acid; grad- 
ual, wavy boundary. 

B22g—17 to 84 inches, light brownish-gray (10YR 6/2) 
gravelly clay loam; common, medium, distinct, yel- 
lowish-brown (10YR 5/6) mettles; moderate, me- 
dium, subangular blocky structure; firm; medium 
acid; abrupt, irregular boundary. 

IIC-—34 inches +, grayish-brown (10YR 5/2) gravel and 


sand; common, medium, distinct, dark yellowish- 
brown (10¥R 4/4) mottles; single grain; loose; 
caleareous, 


The color of the Ap horizon ranges from very dark 
grayish brown (10YR 38/2) to very dark gray (LOYR 
8/1). The texture of the B22 horizon ranges from 
sandy clay loam to gravelly clay loam or clay loam. The 
basic color of the B22g¢ ranges from light brownish gray 
(10YR 6/2) to dark grayish brown (10YR 4/2), 
Tongues of the B22g¢ horizon, 2 to 12 inches wide, extend 
from a few inches to as much as 2 feet or more into the 
ITC horizon. 

Surface rimoff is slow, and permeability is moderate in 
the soluin and rapid in the substratum. The available 


moisture capacity is moderate, and natural fertility is 
moderately high. 


The Matherton soils are finer textured throughout the 
solum than the Wasepi, and they are similar to but have 
more gravel throughout the solum than the Macomb. 
They are in the drainage sequence that includes the well! 
drained Fox soils, the moderately well drained Tonia 
soils, and the poorly drained and very poorly drained 
Sebewa soils. 

Matherton loam, 0 to 2 percent slopes (MIA) —This soil 
occurs on broad flats and in shallow swales on valley 
plains and high terraces. The surface layer is moder- 
ately high in organic-matter content. In a few areas the 
fourth layer is as much as 25 or 30 inches thick. Small 
areas of the Sebewa soils, which are in slight depressions, 
were included in the areas mapped. Also included were 
small areas of the sandier Wasepi soils. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A. few undrained areas are 
in farm woodlots. Excess wetness is the major limita- 
tion, (Soil management unit 83bAB (IIw); woodland 
suitability group G; wildlife suitability group 2) 

Matherton loam, 2 to 6 percent slopes (MI8)—This soil 
oceurs on undulating valleys plains and high terraces. 
The surface layer is moderately high in organic-matter 
content. In a few places the third and fourth layers are 
silty clay loam, ‘The limy sand and gravel bottom layer 


occurs at a depth of slightly more than 42 inches in some 
small areas. Included in the areas mapped were, small 
areas of the Ionia and Wasepi soils, 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few small areas are in 
farm weoodlots. Excess wetness is the major limitation. 
(Soil management unit 8bAB (Iw); woodland suita- 
bility group G; wildlife suitability group 2) 

Matherton sandy loam, 0 to 2 percent.slopes (MmA).— 
This soil is on broad flats and in shallow swales on valley 
plains and high terraces. The surface layer is moder- 
ately high in organic-matter content. In most areas the 
fourth Jayer is sandy clay loam or gravelly clay loam. 
Within the areas mapped are slight depressions in which 
the Sebewa soils occur, Small areas of the sandier Wa- 
sepi soils were also included in mapping. 

A large acreage is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few areas are in farm 
woodlots. Excess wetness is the major limitation. (Soil 
management unit 8bAB (IIw); woodland suitability 
group G; wildlife suitability eroup 2) 

Matherton sandy loam, 2 to 6 percent slopes (MmB).— 
This soil is on undulating valley plains and high terraces. 
The surface layer contains only a moderate amount of or- 
ganic matter. In a few areas the original surface layer 
has been removed by erosion, and the present surface 
layer is grayish brown and is low in organic-matter con- 
tent. In some scattered areas the depth to the bottom 
layer is slightly more than 42 inches. Small areas of the 
Sebewa and Wasepi soils were included in many of the 
areas mapped. Also included were a few small areas in 
which there are numerous stones on the surface. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few areas are in farm 
woodlots. Excess wetness is the major limitation. (Soil 
management unit 8bAB (Iw); woodland suitability 
group G; wildlife suitability group 2) 


McBride Series 


The McBride series is made up of well drained and 
moderately well drained soils that formed in calcareous 
sandy loam till. These soils are on the level to steep 
parts of moraines and till plains. The native vegetation 
was hardwood forest consisting mainly of oak, beech, 
sugar maple, and some white pine and red pine. 

Typical profile of McBride sandy loam: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; mod- 
erately high organic-matter content; medium acid; 
abrupt, smooth boundary. ; 

Bir—S to 12 inches, yellowish-brown (10YR 5/4-5/6) sandy 
loam; weak, fine, granular structure; very friable; 
medium acid; clear, wavy boundary. 

A’21—12 to 14 inches, very pale-brown (10YR 7/4) light 
sandy loam; weak, thin, platy structure; slightly 
eompact when moist; medium acid; abrupt, wavy 
boundary. 

A’22x--14 to 17 inches, light-gray (10YR 7/2) light sandy 
loam; moderately compact, brittle fragipan; weakly 
vesicular; medium acid; clear, wavy boundary. 
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B’21t—17 to 80 inches, strong-brown (7.5¥R 5/6) sandy clay 
loam: light-gray (10YR 7/1) coats on cleavage faces 
in the upper part of the horizon; moderate, coarse, 
subangular blocky structure; firm; very strongly 
acid; clear, wavy boundary, 

B’22t—30 to 88 inches, strong-brown (7.5YR 5/6) heavy 
sandy loam; weak, coarse, subangular blocky struc- 
ture; friable; very strongly acid; clear, wavy bound- 
ary. 

B3—B88s to 48 inches, strong-brown (7.5YR 5/6) sandy loam; 
weak, coarse, subangular blocky structure; friable; 
medium acid in upper part, grading to slightly acid 
in the lower part; abrupt, irregular boundary. 

C—48 inches +, brown (7.5YR 5/4) sandy loam; massive; 
friable; calcareous. 

The thickness of the A’22x horizon ranges from 2 to 6 
inches. The B’21t horizon is reddish brown (5YR 4/3) 
in some areas. The texture of the B’21t horizon ranges 
from sandy loam to sandy clay loam. In some areas the 
upper part of the B’21t horizon is a brittle fragipan. 
The degree of development of the fragipan ranges from 
weak to moderate. Thin bands of loamy sand, 1 to 2 
inches thick, occur throughout the profile in some areas. 
The depth to the calcareous C horizon ranges from 32 
to about 56 inches. 

Surface runoff ranges from slow on the mild slopes to 
rapid on the steep slopes. Permeability depends to a 
great extent on the thickness and development of the 
fragipan but commonly is moderate. The available mois- 
ture capacity is moderately Jow, and natural fertility is 
medium. 

The McBride soils have a thicker, finer textured B 
horizon than the Montcalm soils, which developed in 
loamy sand and sand. They have a thinner, coarser tex- 
tured B horizon than the Marlette soils. The McBride 
soils are in the drainage sequence that includes the some- 
what poorly drained Coral soils and the poorly drained 
and very poorly’ drained Insley soils. 

McBride loamy sand, 0 to 2 percent slopes (MnA).— 
This soi] is on broad smooth hilltops on the uplands. In 
many areas thin layers of loamy sand, 1 to 2 inches thick, 
occur throughout the profile. The fifth, sixth, and 
seventh layers generally are sandy loam. The depth to 
the limy sandy loam bottom layer is about 50 inches. 
Small areas of the Montcalm and Coral soils were in- 
cluded in some of the areas mapped. 

Most, of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Moderate or moderate- 
ly slow permeability and moderately low available mois- 
ture capacity are the major limitations. (Soil manage- 
ment unit 82A (IIs); woodland suitability group A; 
wildlife suitability group 1) 

McBride loamy sand, 2 to 6 percent slopes (Mn8).— 
This soil is on rndulating uplands. In many areas thin 
layers of loamy sand, 1 to 2 inches thick, occur through- 
out the profile. The fifth, sixth, and seventh layers gen- 
erally ave sandy loam. Small areas of the Montcalm and 
Coral soils were included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Moderate or moderate- 
ly slow permeability and moderately low available mois- 
ture capacity are the major limitations. (Soil manage- 
ment unit 8aB (IIe); woodland suitability group A; 
wildlife suitability group 1) 


SOIL SURVEY 


McBride loamy sand, 2 to 6 percent slopes, moder- 
ately eroded (MnB2)—This soil is on undulating uplands. 
Most of the original surface layer has been removed by 
erosion, and the present surface layer is brown or pale- 
brown Joamy sand. In many areas thin layers of loamy 
sand, 1 to 2 inches thick, occur throughout the profile. 
The fifth, sixth, and seventh layers generally are sandy 
loam. Small areas of Montcalm soils were included in 
some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Moderate or moderate- 
ly slow permeability, moderately low available moisture 
capacity, and susceptibility to erosion are the major limi- 
tations, (Soil management unit 8aB (IIe); woodland 
suitability group A; wildlife suitability group 1) 

McBride loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (MnC2)—This soil is on the short rounded 
slopes of potholes and basins and on sloping swells and 
ridges on the uplands. Erosion has removed most of the 
original surface layer, and over much of the acreage the 
present surface layer is brown or pale-brown loamy sand. 
In many areas, especially where this soil is closely asso- 
ciated with the Montcalm soils, there are thin layers of 
loamy sand, 1 to 2 inches thick, throughout the profile. 
The fifth, sixth, and seventh layers generally are sandy 
loam. Small areas of the Montcalm soils were included 
in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Moderate or moderate- 
ly slow permeability, moderately low available moisture 
capacity, and susceptibility to erosion are the major limi- 
tations. (Soil management unit 8aC (ITIe); woodland 
suitability group A; wildlife suitability group 1) 

McBride sandy clay loam, 2 to 6 percent slopes, 
severely eroded (MoB3}.—This soil is on undulating up- 
lands. The surface layer of sandy clav loam contains 
little organic matter. In most areas the depth to the 
limy sandy loam bottom layer is about 32 to 88 inches. 
Shallow gullies are common. This soil generally is well 
drained, but there are small areas that. are only moderate- 
lv well drained. In these the soil is mottled below a 
depth of 20 inches. Small areas of the Marlette soils 
were included in some of the areas mapped. 

This soil is used mainly for corn, wheat, oats, beans, 
and Jegume-grass hay or pasture. Susceptibilitv to ero- 
sion, moderate or moderately slow permeability, and 
moderately low available moisture capacity are the major 
limitations. (Soil management unit 8aB3 (IIe) ; wood- 
land suitability group A; wildlife suitability group 1) 

McBride sandy clay loam, 6 to 12 percent slopes, 
severely eroded (MoC3).— This soil is on the short rounded 
slopes of potholes and basins and on sloping swells and 
ridges. The surface layer of sandy clay loam contains 
little organic matter. Shallow gullies are common. In 
most areas the limy sandy loam bottom layer occurs at a 
depth of 82 to 88 inches. Small areas of Marlette soils 
were included in some of the areas mapped. 

This soil has been used for cultivated crops, but most 
areas are now used for hay and pasture. Some areas are 
idle or in second-growth forest. Rapid runoff, suscepti- 
bility to erosion, and moderately low available moisture 
capacity are the major limitations. (Soil management 
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unit 8aC3 (IVe) ; woodland suitability group A; wildlife 
suitability group 1) 

McBride sandy clay loam, 12 to 18 percent slopes, 
severely eroded (MoD3).—This soil is on short side slopes 
along valley walls and ridges. The surface layer of sandy 
clay loam contains little organic matter. Shallow gullies 
and a few deep gullies have formed in some areas. The 
limy sandy loam bottom layer occurs at a depth of 82 
to 85 inches. 

Most of this soil is idle or in second-growth forest and 
shrubs. Some areas have been planted to trees. Rapid 
runoff, susceptibility to erosion, and moderately low avail- 
able moisture capacity are the major limitations. (Soil 
management unit 8aD8 (VIe); woodland suitability 
group A; wildhtfe suitability group 1) 

McBride sandy clay loam, 18 to 25 percent slopes, 
severely eroded (MoE3)}.—This soil is on the short sharp 
slopes of valley walls, on the sides of draws and ravines, 
and on ridges. The surface layer of sandy clay loam is 
low in organic-matter content. Shallow gullies have 
formed in many areas, and there are a few deep gullies. 
The limy sandy loam bottom layer occurs at a depth of 
82 to 35 inches. 

Most of this soil is idle or in second-growth forest and 
shrubs. Rapid runoff, susceptibility to erosion, and 
moderately low available moisture capacity are the major 
limitations. (Soil management unit 8aEF3 (VIIe); 
woodland suitability group A; wildlife suitability 
group 1) 

McBride sandy loam, 0 to 2 percent slopes (MpA}.— 
This soil is on broad smooth hilltops on the uplands. In 
some areas the subsoil is mottled below a depth of 20 
inches. Where this soil is closely associated with the 
Marlette soils, small areas of the Marlette soils were in- 
cluded in mapping. Also included in some of the areas 
mapped were small seepy areas of the Coral soils. 

Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. A few areas are in 
farm woodlots. Moderate or moderately slow permeabil- 
ity and moderately low available moisture capacity are 
the major limitations. (Soil management unit 824A 
(IIs) ; woodland suitability group A; wildlife suitability 
group 1) 

McBride sandy loam, 2 to 6 percent slopes (MpB).— 
This soil is on undulating uplands. In places it is mot- 
tled below a depth of 20 inches. Where this soil is 
closely associated with the Marlette soils, small areas of 
the Marlette soils were included in mapping. 

This soil is extensive in the northern part of the county. 
Most of the acreage is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Moderate or moderate- 
ly slow permeability, moderately low available moisture 
capacity, and susceptibility to erosion are the major limi- 
tations. (Soil management nit 8aB (IIe); woodland 
suitability group A; wildlife suitability group 1) 

McBride sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (MpB2)—This soil is on undulating uplands. 
Most of the original surface layer has been removed by 
erosion. The present surface layer is brown or pale-brown 
sandy loam and is low in organic-matter content. Where 
this soil is closely associated with the Marlette soils, small 
areas of the Marlette soils were included in the areas 
mapped. 


Most of this soil is used for corn, wheat, oats, beans, 
and legume-grass hay or pasture. Susceptibility to ero- 
sion, moderate or moderately slow permeability, and 
moderately low available moisture capacity are the major 
limitations. (Soil management unit 38aB (IIe); wood- 
land suitability group A; wildlife suitability group 1) 

McBride sandy loam, 6 to 12 percent slopes (MpC).— 
This soil is on the short rounded slopes of potholes and 
basins and on sloping swells and ridges on the uplands. 
Where this soil is closely associated with the Marlette 
soils, small areas of the Marlette soils were included in 
the areas mapped. 

Most of this acreage is in farm woodlots. A. few areas 
are In pasture. Moderate or moderately slow permeabil- 
ity, susceptibility to erosion, and moderately low avail- 
able moisture capacity ave the major limitations. (Soil 
management unit 8aC (IITe) ; woodland suitability group 
A; wildlife suitability group 1) 

McBride sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (MpC2).—This soil is on the short, rounded 
slopes of potholes and basins and on sloping swells and 
hills on the uplands. Most of the original surface layer 
has been removed by erosion. The present surface layer 
is brown or pale-brown sandy loam and contains little 
organic matter. Small areas of the Marlette soils were 
included in some of the areas mapped. 

This soil is widely distributed throughout the northern 
part of the county. Most of the acreage is used for corn, 
wheat, oats, beans, and Jegume-grass hay or pasture. 
Susceptibility to erosion, moderate or moderately slow 
permeability, and moderately low available moisture ca- 
pacity are the major limitations. (Soil management unit 
3aC (IIIc); woodland suitability group A; wildlife suit- 
ability group 1) 

McBride sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (MpD2)—This soil oceurs on short sharp 
slopes along valley walls and hills. Most of the original 
surface layer has been removed by erosion. The present 
layer is brown or pale-brown sandy loam and is low in 
content, of organic matter. In many areas, the limy 
sandy loam bottom layer occurs at a depth of 40 to 45 
inches. In some areas the surface layer is loamy sand. 
Included in the areas mapped are a few uneroded areas. 

Most of this soi] has been used for general farm crops, 
but most areas are now idle or in Jegume-grass hay and 
pasture. A few areas are used for wheat and oats. Slope, 
susceptibility to erosion, and moderately low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 3aD (TVe); woodland suitability group A; 
wildlife suitability group 1) 

McBride sandy loam, 18 to 25 percent slopes, moder- 
ately eroded (MpE2).—This soil is on the short sharp slopes 
of valley walls, on the sides of draws and ravines, and 
on ridges. Erosion has removed most of the original 
surface layer. The present surface layer is brown or 
pale-brown sandy loam and contains little organic mat- 
ter. The depth to limy sandy loam bottom layer ranges 
from 40 to 45 inches. 

Most of this soil has been cleared, but much of the 
acreage js now idle or in second-growth forest and 
shrubs. Slope, susceptibility to erosion, and moderately 
low available moisture capacity are the major limitations. 
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(Soil management unit 8a (Vie); woodland suitability 
group A; wildlife suitability group 1) 

McBride sandy loam, 25 to 40 percent slopes, moder- 
ately eroded (Mpf2}.—This soil is on the short steep slopes 
of valley walls, on the sides of draws and ravines, and 
on steep ridges. Most of the original surface layer has 
been. Jost through accelerated crosion. The present sur- 
face layer is brown or pale-brown sandy loam and con- 
tains little organic matter. The limy sandy loam bottom 
layer occurs at a depth of about 35 inches. 

Most. of this soil is now idle or in second-growth 
forest and shrubs. Slope, rapid runoff, susceptibility to 
erosion, and moderately low available moisture capacity 
are the major limitations. (Soil management unit 3aJ5F 
(Vile); woodland suitability group A; wildlife suita- 
bility group 1) 


Menominee Series 


The Menominee series consists of well drained and 
moderately well drained soils that formed in sand and 
loamy sand and are underlain by loam to silty clay loam 
at a depth of 18 to 42 inches, These soils are on nearly 
level to gently sloping outwash plains and old glacial 
drainageways and on the nearly level to strongly sloping 
parts of moraines. They are widely distributed through- 
out the northern part of the county. The native vegeta- 
tion consisted mainly of mixed stands of hardwoods and 
some pine. ; 

Typical profile of Menominee loamy sand: 

Ap—0O to 8 inches, very dark grayish-brown (10¥R 8/2) 
loamy sand; weak, fine, granular structure; very 
friable; medium organic-matter content; slightly 
acid; abrupt, smooth boundary. 

A2—8 to 9 inches, light-gray (10YR 7/2) loamy sand; 
single grain; loose; medium acid; abrupt, irregular 
boundary. 

B2lir—9 to 12 inches, strong-brown (7.5YR 5/6) loamy 
sand; weak, fine, subangnlar blocky structure; very 
friable; medium acid; gradual, wavy boundary. 

B22ir—12 to 14 inches, strong-brown (7.5YR 5/8) loamy sand; 
single grain; loose; medium acid; gradual, wavy 
boundary. 

B23ir—14 to 18 inches, ycllowish-brown (10YR 5/6) sand; 
single grain; loose; slightly acid; gradual, wavy 
boundary. 

B8—18 to 30 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; slightly acid; abrupt, wavy 
boundary. 

IIB’t—30 to 34 inches, brown (7.5YR 5/4) silty clay loam; 
few, fine, faint, reddish-yellow (7.5YR 7/8) mottles; 
strong, medium, subangular blocky structure; firm; 
mildly alkaline; abrupt, wavy boundary. 

IIC—34. inches -+-, brown (7.5¥R 5/4) loam; weak, medium, 
subangular blocky structure; firm; calcareous. 


Where the Ap horizon is as much as 10 inches thick, 
the A2 horizon is very thin or is lacking in some areas. 
The texture of the horizons in the upper part of the 
solum ranges from sand to loamy sand. The texture of 
the ITB’t horizon ranges from clay loam to silty clay 
loam. In several areas a light brownish-gray (10YR 
6/2) A’2 horizon, 1 to 4 inches thick, occurs above the 
ITB’t horizon. The texture of the ITC horizon ranges 
from loam to silty clay loam. 

Surface runoff ranges from slow on the mild slopes 
to rapid on the moderately stcep slopes. Permeability 
is rapid in the sandy material and slow in the finer 


textured material. The available moisture capacity and 
natural fertility are low. 

The Menominee soils are in the drainage sequence that 
includes the somewhat poorly drained Tosco’ soils and 
the poorly drained and very poorly drained Brevort 
soils. They are coarser textured throughout the solum 
than the Ubly soils, and they are similar to the Grayling 
soils but have a browner Bir horizon and are underlain 
at a depth of 18 to 42 inches by loam to silty clay loam 
instead of sand. 

Menominee loamy sand, 0 to 2 percent slopes (MrA).— 
This soil is on nearly level uplands. The surface layer 
of loamy sand is relatively high in organic-matter con- 
tent. In a few areas the surface Jayer is sand. Small 
areas of Ubly and Iosco soils were included in some of 
the areas mapped. 

This soil is used mainly for corn, small grain, beans, 
hay, and pasture. A few areas are forested. Tow nat- 
ural fertility and low available moisture capacity are 
the major limitations. (Soil management nit 4/2aAB 
(IIIs); woodland suitability group C; wildlife snita- 
bility group 5) 

Menominee loamy sand, 2 to 6 percent slopes (Mr8).— 
This soi] oceurs mainly on narrow hilltops on the up- 
lands. In most areas it is similar to the soil described 
as typical of the series. In some small areas, the sur- 
face layer is sand. If undisturbed, the surface layer is 
moderately high in organic-matter content. Small areas 
of the finer textured Ubly soils were included in the 
areas mapped. 

This soil is used for corn, small grain, beans, hay, 
pasture, and other general farm crops. The major 
limitations are low natural fertility and low available 
moisture capacity. (Soil management unit 4/2aAB 
(IIIs); woodland suitability group C; wildlife suita- 
bility group 5) 

Menominee loamy sand, 2 to 6 percent slopes, moder- 
ately eroded (Mr82).—This soil is on undulating and gently 
sloping till plains on the uplands, largely on the nar- 
row hilltops. The original surface layer has been lost 
through erosion. The present surface layer is brown 
loamy sand and is low in organic-matter content. There 
are a few small areas in which the surface layer is sand. 
Small areas of the finer textured Ubly soils were in- 
cluded in some of the areas mapped. 

This soil is used for corn, small grain, beans, hay, and 
other general farm crops. Many areas are used for 
pasture. Low natural fertility and low available mois- 
ture capacity are the major limitations. (Soil manage- 
ment unit 4/2aAB (IIIs); woodland suitability group 
C; wildlife suitability group 5) 

Menominee loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (MrC2)—This soil is on short convex slopes 
on the uplands and on short slopes adjacent to narrow 
valleys. The original surface layer has been Jost through 
erosion. The present surface layer is brown loamy sand 
and is low in organic-matter content. There are a few 
small areas in which the surface layer is sand. Small 
areas of the finer textured Ubly soils were included in 
mapping. 

Most of this soil is used for pasture or hay. Some 
areas have been planted to trees. Low available moisture 
capacity and low natural fertility are the major limita- 
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tions. (Soil management unit 4/2aC (IIIe) ; woodland 
suitability group C3; wildlife suitability group 5) 

Menominee loamy sand, 6 to 12 percent slopes, 
severely eroded (MrC3).—This soil is on short convex 
slopes on the uplands and on short rounded slopes adja- 
cent to narrow valleys. The upper soil layers have been 
lost through erosion, and the present surface layer is 
yellowish-brown loamy sand. It contains little organic 
matter. There are a few small areas in which the sur- 
face layer is sand. Included in the areas mapped are 
some small areas of the finer textured Ubly soils. 

Most of this acreage is idle. A few areas are used for 
pasture or hay. Susceptibility to erosion, low natural 
fertility, and low available moisture capacity are the 
major limitations. (Soil management unit 4/2aC3 
(IVe); woodland suitability group C; wildlife suita- 
bility group 5) 

Menominee loamy sand, 12 to 18 percent slopes, 
moderately eroded (MrD2).—This soil is on narrow short 
slopes on the uplands and on sharply cut valley slopes. 
The surface layer is brown or yellowish-brown loamy 
sand and contains little organic matter. Small areas of 
the Grayling soils were included in mapping. 

Although some of this soil is used for pasture or hay, 
many areas are idle or in second-growth forest. Slope, 
susceptibility to erosion, low natural fertility, and low 
available moisture capacity are the major limitations. 
(Soil management unit 4/2aDE (VIe); woodland suita- 
bility group C; wildlife suitability group 5) 

Menominee loamy sand, 12 to 18 percent slopes, 
severely eroded (MrD3).—This soil is on narrow short 
slopes on the uplands and on sharply cut valley slopes. 
The surface layer is yellowish-brown loamy sand and 
contains little organic matter. The firm, finer textured 
lower layers commonly are exposed at the bottom of 
gullies that have formed in many areas. Small areas of 
the Grayling soils were included in mapping. 

Most of this soil is idle or in natural second-growth 
forest and shrubs. Susceptibility to erosion, low avail- 
able moisture capacity, low natural fertility, and slope 
are the major limitations. (Soil management unit 
4/2aDE (Vie); woodland suitability group C; wildlife 
suitability group 5) 

Menominee loamy sand, 18 to 25 percent slopes, 
moderately eroded (MrE2)—This soil is on short side 
slopes on the uplands and on sharply cut valley slopes. 
Over much of the acreage the surface layer is yellowish- 
brown loamy sand. The depth to the firm, finer textured 
layer ranges from 18 inches to about 30 inches. Included 
in the areas mapped are some small uneroded areas and 
a few severely eroded areas. Also included are some 
small areas of the Grayling soils. 

Most of the acreage is idle or in second-growth forest 
and shrubs. Pine has been planted in a few areas. 
Slope, susceptibility to erosion, low available moisture 
capacity, and low natural fertility are the major limita- 
tions. (Soil management unit 4/2aDE (VIe); woodland 
suitability group C; wildlife suitability group 5) 


Metamora Series 


The Metamora series consists of somewhat poorly 
drained soils that formed in 18 to about 42 inches of 


sandy loam outwash or till over loam or light clay loam 
till. The solum extends into the loam or the light clay 
loam till. These soils are on the nearly level to undu- 
lating or gently sloping parts of till plains and moraines. 
They are widely distributed throughout the central and 
southern parts of the county. The native vegetation was 
hardwood forest consisting chiefly of elm, hickory, ash, 
basswood, and maple. 

Typical profile of Metamora sandy loam: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 38/2) 
sandy loam; weak, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2g—8 to 12 inches, grayish-brown (10YR 5/2) sandy loam; 
common, fine, distinct, yellowish-brown (10YR 5/8) 
mottles; weak, coarse, granular structure; friable; 
slightly acid; gradual, wavy boundary. 

Bi—12 to 30 inches, brown (10¥R 5/3) sandy loam; common, 
medium, distinct, dark yellowish-brown (10YR 4/4) 
and yellowish-brown (10YR 5/6) mottles; weak, 
medium, subangular blocky structure; friable; me- 
dium acid; abrupt, wavy boundary. 

IIB2—30 to 44 inches, brown (10¥R 5/3) clay loam; common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; moderate, coarse, subangular blocky structure; 
firm; slightly acid; abrupt, wavy boundary. 

IICg—44 inches -+-, grayish-brown (10YR 5/2) loam; many, 
medium, distinct, yellowish-brown (10¥R 5/6) mot- 
tles; weak, coarse, subangular blocky structure; fri- 
able; caleareous. 

In undisturbed areas the A1 horizon is very dark gray 
(10¥R 8/1) and is from 2 to 5 inches thick. The color 
of the Ap horizon ranges from very dark grayish brown 
(10OYR 3/2) to very dark gray (10YR 3/1) or dark 
grayish brown (10YR 5/1). The depth to mottling 
ranges from 6 to about 15 inches. In some areas the 
texture of the IIB2 horizon is silty clay loam. 

Surface runoff is slow, permeability is moderate, the 
available moisture capacity is moderate, and natural fer- 
tility is medium. 

The Metamora soils are coarser textured in the upper 
part of the B horizon than the Conover soils, and they 
are finer textured in the lower part of the B horizon than 
the Locke soils. 

Metamora sandy loam, 0 to 2 percent slopes (MsA).— 
This soil is on narrow flats and in small shallow swales 
on gently undulating uplands. In some small areas the 
surface layer is from 10 to 12 inches thick because of an 
accumulation of soil material that washed from  sur- 
rounding more sloping areas. 

Most. of this soil is used for corn, wheat, oats, white 
beans, and legume-grass hay tor pasture. A few un- 
drained aveas are in farm woodlots. Wetness and the 
moderate available moisture capacity are the major limi- 
tations. (Soil management unit 3/2bAB (IIw) ; wood- 
land suitability group G; wildlife suitability group 2) 

Metamora sandy loam, 2 to 6 percent slopes (MsB).— 
This soil is on low ridges and swells on undulating up- 
lands. In a few areas some of the original surface layer 
has been lost through erosion, and the present surface 
layer is grayish brown and is moderately low in organic- 
matter content. There are also a few small areas in 
which the surface soil is Joamy sand. 

Most of this soil is used for corn, wheat, oats, white 
beans, and legume-grass hay or pasture. Some small un- 
drained areas are in farm woodlots or permanent pas- 
ture. Wetness and the moderate available moisture ca- 
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pacity are the major limitations, (Soil management unit 
3/2bAB (Ilw); woodland suitability group G; wildlife 
suitability group 2) 


Miami Series 


In the Miami series are well-drained soils that formed 
in calcareous loam, silt loam, or light clay loam till. 
These soils are on the level to steep parts of moraines 
and till plains throughout the county. The uative vege- 
tation was principally hardwood forest consisting of 
maple, elm, ash, hickory, white oak, and red oak. 

Typical profile of Miami loam: 

Ap—o0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, fine, granular structure; friable; high 
organic-matter content; slightly acid; abrupt, smooth 
boundary. 

A2—8 to 11 inches, brown (10YR 5/3) loam; moderate, me- 
dium, subangular blocky structure; friable; medium 
acid; clear, wavy boundary. 

B21—11 to 15 inches, yellowish-brown (10YR 5/4) clay loam; 
strong, medium, subangular blocky structure; firm; 
strongly acid; clear, wavy boundary. 

B22—15 to 26 inches, dark-brown (10YR 4/8) clay loam; 
moderate, medium, subangular blocky structure; 
firm; medium acid; clear, wavy boundary. 

B23—26 to 34 inches, brown (10¥R 5/8) clay loam; moder- 
ate, medium, subangular blocky structure; firm; 
slightly acid; abrupt, irregular boundary. 

C—84 inches -+, yellowish-brown (10YR 5/4) loam; weak, 
coarse, subangular blocky structure; friable; cal- 
ecareous, 

The texture of the B horizon ranges from clay loam 
to heavy silty clay loam, and that of the C horizon from 
light loam to silt loam or light clay loam. The depth to 
the C horizon ranges from 24 to 42 inches. The color 
of the B and C horizons ranges to hues of 7.5YR and 
5YR. 

Runoff is medium on the mild slopes and rapid on the 
steep slopes. Permeability is moderate, and the available 
moisture capacity and natural fertility are moderately 
high. 

The Miami soils are finer textured throughout the 
solum than the Lapeer and Fox soils and coarser tex- 
tured than the Morley soils. They are in the drainage 
sequence that includes the moderately well drained Ce- 
lina soils, the somewhat poorly drained Conover soils, 
the poorly draimed and very poorly drained Brookston 
soils, and the very poorly drained Kokomo soils, 

Miami clay loam, 2 to 6 percent slopes, severely 
eroded (Mt83).—This soil is on gently undulating uplands. 
The clay loam surface layer contains only a small amount 
of organic matter. Shallow gullies are common. In 
some places, the depth to the limy underlying layer is 
only about 25 inches. Where this soil is adjacent to broad 
drainageways, small areas of the Kendallville and Celina 
soils were included in some of the areas mapped. 

At one time all of this soil was used for general farm 
crops. Although much of the acreage is still intensively 
cultivated, many areas now are in pasture. Slope and 
susceptibility to erosion are the major limitations. (Soil 
management unit 2.50038 (IITIe); woodland suitability 
group D; wildlife suitability group 1) 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded (MtC3).—This soil is on the short rounded slopes of 
potholes and basins and on ridges and swells on the up- 
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Jands. The former upper layers have been removed by 
erosion, and the present surface layer consists of yellow- 
ish-brown material from what was the fourth and fifth 
layers. The organic-matter content generally is low. In 
a few places, the surface layer is stony, and cultivation 
is impractical. Shallow gullies are common, and there 
are some deep gullies in which the limy bottom layer is 
exposed (fig. 5). The depth to the lmy bottom layer 
commonly is about 25 inches. 

At one time this soil was used mainly for general farm 
crops, and some of the acreage is still used for cultivated 
crops, but many areas are now in pasture and hay. Slope, 
susceptibility to erosion, and moderately rapid runoff are 
the major limitations. (Soil management unit 2.5aC3 
(Ile) ; woodland suitability group D; wildlife suitability 
group 1) 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded (MiD3).—This soil is on strongly sloping ridges 
and on short side slopes of draws and ravines. ‘The 
former upper layers have been removed by erosion, and 
the present surface layer consists primarily of yellowish- 
brown material from what was the fourth and fifth 
layers. ‘The organic-matter content generally is low. 
Shallow gullies are cominon, and there are a few deep 
gullies. In most areas the depth to the limy bottom layer 
is about. 25 inches. 

Most of the acreage is used for permanent pasture. 
Some of the more severely croded areas are idle. Slope, 
susceptibility to erosion, and rapid runoff ave the major 
limitations. (Soil management unit 2.5aD3 (Vie) ; wood- 
land suitability group D; wildlife suitability group 1) 

Miami clay loam, 18 to 25 percent slopes, severely 
eroded (MiE3).—This soil is on the short side slopes of 
draws and ravines and along valley walls. The former 
upper layers have been removed by erosion, and the pres- 
ent surface layer consists primarily of material from the 
fourth and fifth layers. It is low in organic-inatter con- 
tent. Shallow gullies are common, and in some areas 
there are deep gullies in which the limy bottom layer is 
exposed. The depth to the bottom layer generally is 


Figure 5—Sheet and gully erosion in a field of sloping Miami soils. 
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about 24 inches. Included in some of the areas mapped 
are small areas of the Morley soils. 

Most of the acreage is in permanent pasture or it is 
idle. Slope, susceptibility to erosion, and rapid runoff 
are the major limitations. (Soil management unit 2.5al 
(Vie) ; woodland suitability group D; wildlife suitability 
group 1) 

Miami clay loam, 25 to 40 percent slopes, severely 
eroded (MiF3)—This soil is on the short steep slopes of 
ridges, draws, and ravines and along valley walls. The 
present surface layer is yellowish-brown clay loam and 
consists primarily of material from what was the fourth 
and fifth layers. It contains little organic matter. Shal- 
low gullies have formed in most areas, and in some places 
there are deep gullies. Small areas of the Morley soils 
were Included in some of the areas mapped. 

Most of the acreage is idle or in second-growth forest. 
Slope, susceptibility to crosion, and rapid runoff are the 
major limitations. (Soi] management unit 2.5aF (VITe) ; 
woodland suitability group D; wildlife suitability 
group 1) 

Miami loam, 0 to 2 percent slopes (MuA)—This soil is 
on smooth ridgetops on the uplands. It is relatively high 
in organic-matter content. The depth to the limy bottom 
layer approaches the maximum depth of 42 inches. 
Small areas of the Celina and Conover soils were in- 
cluded in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and. legume-grass hay or pasture. A few 
small areas are in farm woodlots. The limitations are 
minor. (Soil management unit 2.5aA (1); woodland suit- 
ability group D; wildlife suitability group 1) 

Miami loam, 2 to 6 percent slopes (Mu8).—This soil is 
on undulating uplands. It is relatively high in organic- 
matter content. In several small areas that are on toe 
slopes, the very dark grayish-brown surface layer is from 
10 to 12 inches thick because of an accumulation of soil 
material that washed from adjacent steeply sloping soils. 
The depth to the limy bottom layer is about 35 to 40 
inches. Small areas of the Celina soils were included in 
many of the aveas mapped. 

Most areas of this soil are used for corn, wheat, oats, 
soybeans, white beans, and legume-grass hay or pasture. 
Several small areas are in farm woodlots. Susceptibility 
to erosion is a moderate limitation. (Soil management 
unit 2,5aB (IIe); woodland suitability group D; wild- 
life suitability group 1) 

Miami loam, 2 to 6 percent slopes, moderately eroded 
(MuB2).—This soil is on undulating uplands. Part of the 
original surface layer has been removed by erosion. The 
present surface layer is brown loam and contains only a 
moderate amount of organic matter. In a few small 
areas there are numerous stones in the surface layer, and 
consequently tillage of intertilled crops is difficult. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and Jegume-grass hay or pasture. The stony 
areas are used mostly for pasture. Susceptibility to ero- 
sion is a moderate limitation. (Soil management unit 
2.5aB (IIe); woodland suitability group D; wildlife suit- 
ability group 1) 

Miami loam, 6 to 12 percent slopes (MuC)—This soil 
is on the short rounded slopes of ridges and swells on 


the uplands. Small areas of the Morley soils were in- 
cluded in some of the areas mapped. 

Most of the acreage is in farm woodlots. A few areas 
are in pasture. Slope and susceptibility to erosion are 
the major limitations. (Soil management unit 2.5aC 
(IITe) ; woodland suitability group D; wildlife suitability 
group 1) 

Miami loam, 6 to 12 percent slopes, moderately eroded 
(MuC2}.—This soil is on the short rounded slopes of ridges 
and swells on the uplands. Part of the original surface 
layer has been removed by erosion. The present surface 
layer is brown or yellowish-brown loam and contains 
only a moderate amount of organic matter. Small wet 
seepy areas were included in some of the areas mapped, 
particularly in those where the length of the slope is 
greater than 100 feet. 

This soil is used for corn, wheat, oats, soybeans, white 
beans, and legume-grass hay or pasture. Slope, suscepti- 
bility to erosion, and, to some extent, rapid runoff are 
the major limitations. (Soil management unit 2.5aC 
(IITe); woodland suitability group D; wildlife suit- 
ability group 1) 

Miami loam, 12 to 18 percent slopes, moderately 
eroded (MuD2).—This soil is on strongly sloping ridges and 
the short side slopes of draws and ravines. The surface 
layer is brown or yellowish-brown loam and contains only 
a moderate amount of organic matter. 

Most of the acreage is in pasture or hay. A few small 
areas are used for wheat or oats. Slope, susceptibility to 
erosion, and rapid runoff are the major limitations. (Soil 
management unit 2.5aD (IVe); woodland suitability 
group D; wildlife suitability group 1) 

Miami loam, 18 to 25 percent slopes, moderately 
eroded (MuE2).—This soil is on the short moderately steep 
slopes of draws and ravines and along valley walls 
adjacent to natural drainageways. Most of the original 
surface layer has been lost through erosion, and the 
present surface layer is brown or yellowish-brown loam. 
It is low in organic-matter content. Small areas of the 
Morley soils were included in some of the mapped areas, 
particularly those along valley walls adjacent to natural 
dramageways. 

Most of the acreage is idle or in permanent pasture. 
Slope, susceptibility to erosion, and rapid runoff are 
the major limitations. (Soil management unit 2.5aE 
(Vie); woodland suitability group D; wildlife suita- 
bility group 1) 

Miami loam, 25 to 40 percent slopes (MuF}.—This soil 
is on the short steep slopes of draws and ravines and 
along valley walls adjacent to natural drainageways. 
Small areas of the Morley and Kendallville soils that 
are along valley walls adjacent to natural drainageways 
were included in mapping. Also included were a few 
moderately eroded areas in which the soils are lighter 
colored and lower in fertility than this soil. 

Most of the acreage is in farm woodlots. Slope, sus- 
ceptibility to erosion, and rapid runoff are the major 


limitations. (Soil management unit 25a (VIIe); 
woodland suitability group D; wildlife suitability 
group 1) 


Miami sandy loam, 2 to 6 percent slopes (MvB).—This 
soil is on undulating uplands. Stones occur on the surface 
of several small areas but are not sufficient to interfere 
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greatly with tillage. The depth to the limy bottom layer 
is about 35 to 40 inches. Small areas of the Lapeer, Celina, 
and Owosso soils were included in many of the areas 
mapped. 

Most of the acreage is used for corn, wheat, oats, soy- 
beans, white beans, and legume-grass hay or pasture. 
A small acreage is in farm woodlots. The limitations are 
minor. (Soil management unit 2.5aB (IIe); woodland 
suitability group D; wildlife suitability group 1) 

Miami sandy loam, 2 to 6 percent slopes, moderately 
eroded (Mv82}.—This soil is on undulating uplands. Most 
of the original surface layer has been removed by ero- 
sion, and the present surface layer is brown or yellowish- 
brown sandy loam. The organic-matter content is mod- 
erate. Shallow gullies have formed in a few small areas. 
Inchided in many of the areas mapped are small areas of 
the Lapeer, Celina, and Owosso soils. 

This soil is usecl for corn, wheat, oats, white beans, 
soybeans, and legume-grass hay or pasture. | Slope and 
susceptibility to erosion are slight limitations. (Soil 
management unit 2.5aB (Ile) ; woodland suitability 
group D; wildlife suitability group 1) 

Miami sandy loam, 6 to 12 percent slopes, moderately 
eroded (MvC2).—This soil is on the short rounded slopes 
of potholes and basins and on sloping ridges on the 
uplands. In most areas much_ of the original surface 
layer has been removed by erosion, and the present sur- 
face layer is brown or yellowish-brown sandy loam. It 
contains only a moderate amount of organic matter. 
Small areas of the Lapeer and Owosso soils were in- 
eluded in many of the areas mapped. 

This soil is used mainly for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture, Several 
small areas are in farm woodlots. Slope, susceptibility 
to erosion, and, to some extent, medium surface runoff 
are the major limitations. (Soil management unit 2.5aC 
(IIIe); woodland suitability group D; wildlife sutta- 
bility group 1) 

Miami sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (MvD2).—This soil is on strongly sloping 
ridges and on short side slopes of draws and ravines. 
The surface Jayer is brown or yellowish-brown sandy 
loam and is moderately low in organic-matter content. 
Small areas of the Lapeer and Owosso soils were In- 
cluded in many of the areas mapped. 

This soil is used mostly for pasture. Some arcas are 
idle. Slope, susceptibility to erosion, and rapid runoft 
are the major limitations. (Soil management unit 2.5aD 
(IVe); woodland suitability group D; wildlife suita- 
bility group 1) 

Miami-Owosso sandy loams, 0 to 2 percent slopes 
(MwA).—This complex is on nearly level to gently undulat- 
ing uplands. Although most areas include both soils, 
the Miami soil is dominant. Included in mapping were 
small areas of Miami and Owosso soils that have a slope 
range of 2 to 6 percent, and small areas of Conover and 
Metamora sandy loams that generally are in slight de- 
pressions. 

Most of this complex is used for corn, small grain, 
soybeans, field beans, and a mixture of legumes and grass. 
A’small acreage is in forest or permanent pasture. The 
limitations are minor. (Soil management unit 2.5aA. 
(I); woodland suitability group D; wildlife suitability 
group 1) 


Miami-Owosso sandy loams, 2 to 6 percent slopes 
(MwB).—This complex consists of small, irregularly shaped 
areas of Miami sandy loam and Owosso sancy loam. 
Although most areas include both soils, the Miami soil 
is dominant. This complex is closely associated with 
the less sloping and more strongly sloping Miami and 
Owosso sandy loams, and small areas of these associated 
soils were included in the areas mapped. In some places 
the surface layer is brown. 

Most, of this complex is used for corn, small grain, 
soybeans, field beans, and a mixture of Jegumes and grass. 
A-small acreage is in forest or permanent pasture. Sus- 
ceptibility to erosion and, to some extent, moderate fer- 
tility are the major limitations. (Soil management unit 
9.5.B (IIe); woodland suitability group D; wildlife 
suitability group 1) 

Miami-Owosso sandy loams, 2 to 6 percent slopes, 
moderately eroded (Mw82).—This complex is on undulat- 
ing or gently sloping uplands. Although most: arcas in- 
clude both soils, the Miami soil is dominant. The present 
surface layer over most of the acreage is brown sandy 
loam. It consists largely of material from what was 
originally the second layer. Small shallow rills and 
gullies have formed in some places. This complex is 
closely associated with the less sloping and more strongly 
sloping Miami and Owosso sandy loams, and small areas 
of these soils were included in mapping. 

Most of this complex is used for corn, small grain, 
soybeans, field beans, and a mixture of legumes and grass. 
A few areas are in permanent pasture. Susceptibility to 
erosion and, to some extent, moderate fertility are the 
major limitations. (Soil management unit 2.5aB (IIe) ; 
woodland suitability group D; wildlife suitability 
group 1) 

Miami-Owosso sandy loams, 6 to 12 percent slopes, 
moderately eroded (MwC2)—This complex is on sloping 
uplands. Although most areas include both soils, the 
Miami soil is dominant. The present surface layer over 
most of the acreage is brown sandy loam. It consists 
largely of material from what was originally the second 
Inyer. In a few small areas the surface layer is dark 
grayish brown or very dark gray. This complex is 
closcly associated with Jess sloping and more strongly 
sloping Miami and Owosso sandy loams, and small areas 
of these soils were included in mapping. 

Most of this complex is used for corn, small grain, 
soybeans, ficld beans, and a mixture of legumes and 
grass. A. small acreage is in permanent pasture, and a 
fow small areas are forested. Susceptibility to erosion, 
medium or rapid surface runoff, and moderate fertility 
are the major limitations. (Soil management unit 2.5aC 
(IIIe); woodland suitability group D; wildlife suita- 
bility group 1) 

Miami-Owosso sandy loams, 12 to 18 percent slopes, 
moderately eroded (MwD2).—This complex is on strongly 
sloping uplands, commonly adjacent to drainageways. 
Although most areas include both soils, the Miami soil 
jg dominant. The surface layer is commonly brown 
sandy loam and consists largely of material from what 
was originally the second layer. In a few areas it is 
dark grayish brown or very dark gray. Short shallow 
gullies have formed in some places. Inclided in map- 
ping were some small areas of the Miami and Owosso 
soils that have a slope range of 6 to 12 percent, and some 
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that have a slope of more than 18 percent. Also in- 
cluded were small areas of the Morley soils. 

Some areas are used for corn, small grain, and hay 
crops, a few small areas are forested, and a considerable 
acreage is idle or in permanent pasture. Susceptibility 
to erosion, rapid runoff, and moderate fertility are the 
major limitations, (Soil management unit 2.5aD (IVe); 
woodland suitability group D; wildlife suitability 
group 1) 


Mentcalm Series 


The Montcalm series consists of well drained and 
moderately well drained soils that formed in loamy sand 
and sand. These soils are on level to gently sloping till 
plains and on the level to steep parts of moraines 
throughout the northern half of the county. They de- 
veloped under forest consisting mainly of oak, hickory, 
sugar maple, elm, and white pine. 

Typical profile of Montcalm loamy sand: 

Ap—0 to 8 inches, dark-brown (10YR 3/8) loamy sand; 
weak, fine, granular strueture; very friable; slightly 
acid; medium organic-matter content; abrupt, smooth 
boundary. 

Bir—8 to 16 inches, strong-brown (7.5YR 5/6) loamy sand; 
weak, fine, granular structure; very friable; strongly 
acid; gradual, wavy boundary. : 

A’2—16 to 24 inches, light yellowish-brown (10YR 6/4) 
loamy sand; very weak, fine, subangular blocky 
structure; very friable; medium acid; abrupt, wavy 
boundary. 

B’21t—24 to 31 inches, dark-brown (7.5YR 4/4) sandy loam: 
weak, medium, subangular blocky structure; slightly 
firm; medium acid; abrupt, wavy boundary. 

A’2&B’22t—31 to 72 inches, very pale brown (10YR 7/3) fine 
sand (representing the A’2 horizon) alternating with 
thin, %- to 4-inch bands of dark-brown (7.5YR 4/4) 
heavy loamy sand (representing the B’22t horizon): 
the A’2 material is single grain and loose; the B’22t 
material has weak, coarse, subangular blocky struc- 
ture and is friable; medium acid; boundary between 
last B’22t horizon and the C horizon is abrupt and 
wavy. 

C—T72 naher +, very pale brown (10YR 7/3) light loamy 
sand; single grain; loose; slightly acid. 

In some areas there is a light brownish-gray (10YR 
6/2) A2 horizon, 1 to 4 inches thick, below the Ap 
horizon. The color of the Bir horizon ranges to yellow- 
ish brown (10YR 5/6), and that of the B’t horizon to 
reddish brown (SYR 4/4). The depth to the first B’21t 
horizon ranges from 20 to 82 inches. The texture of the 
B’22t horizon in the A’2&B’22t sequence ranges from 
heavy loam sand to light sandy Joam. The solum ranges 
from medium acid to strongly acid. The depth to the 
C horizon ranges from 48 to 78 inches. The C horizon 
ranges from medium to light loamy sand or sand in 
texture and from slightly acid to neutral in reaction. 

Surface runoff is medium on the mild slopes and rapid 
on the steep slopes. Permeability is moderately rapid. 
The available moisture capacity 1s moderately low, and 
in dry years yields of field crops are adversely affected. 
Natural fertility is also moderately low. Both wind and 
water crosion are hazards if these coarse-textured soils 
are left without a cover of vegetation, or if the surface 
layer is depleted of organic matter. 

The Montcalm soils are in the drainage sequence that 
includes the somewhat poorly drained Otisco soils and 
the poorly drained and very poorly drained Edmore soils. 


They have a coarser textured solum than the McBride 
soils, and their B horizon is nearer the surface and is 
finer textured and thicker than that of the Chelsea soils. 

Montcalm loamy sand, 0 to 2 percent slopes (MxA).— 
In most areas a profile of this soil is like the one de- 
scribed as typical of the series. Included in many of 
the areas mapped are small isolated areas of Chelsea 
loamy sand. 

Most of this soil is used for such field crops as corn, 
small grain, field beans, and hay. Moderately low nat- 
ural fertility and moderately low available moisture 
capacity are the major limitations, (Soil management 
unit 4aA (ITIs) ; woodland suitability group C; wildlife 
suitability group 5) : 

Montcalm loamy sand, 2 to 6 percent slopes (Mx8).— 
This soil is on undulating or gently sloping wplands. In 
most areas a profile of this soil is like the one described 
as typical of the series. In some small areas, however, 
the surface layer is thicker and darker colored than that 
of the typical soil, and it contains more organic matter. 
In a few small areas there are numerous stones in the 
surface layer. Small areas of Chelsea loamy sand were 
included in some of the areas mapped. These included 
areas occur as isolated pockets and do not materially 
affect the use and management of this soil. 

Most of this soil is used for such general field Crops as 
corn, small grain, field beans, and hay. Moderately low 
natural fertility and moderately low available moisture 
capacity are the major limitations. (Soil management 
unt 4aB (ITIs); woodland suitability group C; wildlife 
suitability group 5) 

Montcalm loamy sand, 2 to 6 percent slopes, moder- 
ately eroded (Mx82).—This soil is on undulating or gently 
sloping uplands. The present surface layer is yellowish- 
brown loamy sand that contains less organic matter than 
that of the soil described as typical of the series. In 
some small areas, it consists almost entirely of material 
from the strong-brown layer. In places there are nu- 
merous stones in the surface layer. Boma small scattered 
areas of Chelsea loamy sand, which generally is coarser 
textured throughout than this soil, were included in 
mapping. These included areas are small and do not 
greatly influence use and management. 

Most of this soil is used for such general field crops as 
corn, small grain, field beans, and hay. Moderately low 
natural fertility, moderately low available moisture ca- 
pacity, and susceptibility to erosion are the major limita- 
tions. (Soil management unit 4aB (IIIs); woodland 
suitability group C; wildlife suitability group 5) 

Montcalm loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (MxC2}.—This soil is on sloping uplands, 
The present surface layer in most areas consists partly 
of material from the strong-brown layer. It is browner 
in color and contains less organic matter than that of the 
soil described as typical of the series. Included in some 
of the areas mapped are small areas of McBride and 
Chelsea soils, Also included are a few areas of an un- 
eroded Montcalm soil that has a darker colored surface 
layer than the eroded soil. 

A large acreage is used for pasture. A smaller acre- 
age is used for small grain and hay. Moderately low 
natural fertility, moderately low available moisture ca- 
pacity, and erosion are the major limitations. (Soil 
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management unit 4daC (IIIe); woodland suitability 
group C; wildlife suitability group 5) 

Montealm loamy sand, 6 to 12 percent slopes, severely 
eroded (MxC3).—This soil is on sloping uplands. In most 
aveas the present surface layer consists largely of mate- 
rial from the strong-brown layer. In a few small areas 
it is mixed with material from the light yellowish-brown 
layer. The organic-matter content is low. Small scat 
tered areas of the McBride and Chelsea soils were in- 
cluded in some of the areas mapped. 

Most of this soil is idle or in second-growth_ forest. 
Moderately low available moisture capacity, moderately 
low natural fertility, susceptibility to erosion, and medt- 
um runoff are the major limitations. (Soil management 
unit 4nC8 (IVe); woodland suitability group C; wild- 
life suitability group 5) 

Montcalm loamy sand, 12 to 18 percent slopes, moder- 
ately eroded (MxD2).—This soil is on strongly sloping up- 
lands. In most areas the present surface layer consists 
partly of soil material from the strong-brown layer. 
Thus, it is browner in color and contains Jess organic 
matter than that of the soil described as typical of the 
series. In addition, the individual horizons are thinner, 
and the depth to the coarse loamy sand bottom layer is 
less. Im a- few areas the surface layer is sandy loam. 
Small scattered areas of Chelsea and McBride soils were 
included in mapping. Also included were small areas of 
an uneroded soil that has a darker colored surface layer 
and contains more organic matter than this soil. 

Most of the acreage is idle or in pasture. Moderately 
low available moisture capacity, moderately low natural 
fertility, susceptibility to erosion, and rapid runoff are 
the major limitations. (Soil management nit 4aD 
(IVe); woodland suitability group C; wildlife suita- 
bility group 5) 

Montcalm loamy sand, 12 to 18 percent slopes, 
severely eroded (MxD3)—This soil is on strongly sloping 
uplands. ATI or nearly all of the original surface layer 
has been lost through erosion, and the present surface 
layer consists primarily of material from the former 
strong-brown layer and the light yellowish-brown third 
layer. It is brown loamy sand and contains little or- 
ganic matter. The depth to the coarse loamy sand bot- 
fom layer is less than that. of the soil described as typical. 
Shallow wind blowouts occur in several small areas, and 
in a few places the light yellowish-brown layer is exposed. 
In a few small areas the surface laver is sandy loam. 
Small scattered areas of McBride and Chelsea soils were 
included in some of the areas mapped. Flowever, the total 
acreage is small and does not greatly influence use and 
management. 

Most of this soil is idle. White pine or red pine has 
been planted in some small areas. Moderately low na- 
tural fertility, moderately low available moisture ca- 
pacity, susceptibility to erosion, and rapid runoff are the 
major limitations. (Soil management unit 4aD3 (VIe) ; 
woodland suitability group C; wildlife suitability 
group 5) 

Montcalm loamy sand, 18 to 25 percent slopes, moder- 
ately eroded (MxE2).—This soil is on side slopes on the up- 
lands, commonly adjacent to drainageways. Strong- 
brown material from the second layer is mixed with the 
present surface layer. Consequently, the surface layer 


is browner and contains Jess organic matter than that of 
the soil described as typical of the series. Scattered areas 
of Chelsea and McBride soils were included in some of 
the areas mapped. These included areas are small and 
do not significantly influence use and management, Also 
included were a few small areas of an uneroded soil that 
has a darker colored surface layer and contains more 
organic matter than this soil. 

Most of this soil is idle or used for pasture. Moder- 
ately low available low moisture capacity, moderately 
low natural fertility, susceptibility to erosion, and rapid 
runoff are the major limitations. (Soil management 
unit 4aH (VTe); woodland suitability group C; wildlife 
suitability group 5) 

Montcalm loamy sand, 18 to 25 percent slopes, 
severely eroded (MxE3).—This severely eroded soil is on 
side slopes on the uplands, commonly adjacent to drain- 
ageways. The present surface layer of brown loamy 
sand consists almost entirely of material from what was 
the strong-brown second layer. The organic-matter con- 
tent is considerably less than that of the soil described 
as typical, and the depth to the bottom layer is much 
Jess. In places the light yellowish-brown layer is ex- 
posed. In a few areas the surface layer is sandy loam. 
Included in the areas mapped are small scattered areas 
of McBride and Chelsea souls. 

Most of this soil is idle. However, red pine or white 
pine has been planted in some small areas. Moderately 
low available moisture capacity, moderately low natural 
fertility, susceptibility to erosion, and rapid runoff are 
the principal limitations. (Soil management unit 4aE3 
(VIie); woodland suitability group ee wildlife suita- 
bility group 5) 

Montcalm loamy sand, 25 to 40 percent slopes, moder- 
ately eroded (MxF2)—This soil is on steep uplands, com- 
monly adjacent to drainageways. In most places strong- 
brown material from the second layer is mixed with the 
surface soil. Consequently, the present surface Jayer is 
browner and lower in organic-matter content than that 
of the soil described as typical of the series, and the 
depth to the bottom layer is less. In several small areas 
the surface layer is sandy loam. Included in the areas 
mapped are small scattered areas of Chelsea and Mc- 
Bride soils. 

Most of the acreage is idle. Moderately low available 
moisture capacity, moderately low natural fertility, 
slope, susceptibility to erosion, and rapid runoff are the 
major limitations, (Soil management unit 4aF (VIIe) ; 
woodland suitability group C; wildlife suitability 
group 5) 

Montcalm sandy loam, 0 to 2 percent slopes (MyA).— 
This soil is on nearly level or undulating uplands. The 
surface layer commonly is finer textured than that of the 
soil described as typical of the series, the depth to the 
dark-brown layer is slightly Jess, and the total thickness 
of the sandy loam layer generally is greater. In some 
small areas, the dark-brown surface layer is thicker than 
8 inches and is moderately high in organic-matter con- 
tent. Small scattered areas of McBride soils were in- 
cluded in the areas mapped. 

Most of this soil is used for such field crops as corn, 
small grain, field beans, and hay. Moderately low nat- 
ural fertility and moderately low available moisture ca- 


IONIA COUNTY, MICHIGAN 


pacity are the major limitations. (Soil management unit 
4nA. (IIIs); woodland suitability group C; wildlife suit- 
ability group 5) 

Montcalm sandy loam, 2 to 6 percent slopes (MyB).— 
This soil is on undulating to gently sloping uplands. The 
surface layer is finer textured than that of the soil de- 
scribed as typical of the series, and the depth to the first 
subsoil layer generally is greater. Small scattered areas 
of McBride soils were included in the areas mapped. 

Most of this soil is used for such field crops as corn, 
small grain, field beans, and hay. Moderately low nat- 
ural fertility and moderately low available moisture 
supplying capacity are the major limitations. (Soil 
management unit 4aB (IIIs); woodland suitability 
group C; wildlife suitability group 5) 

Montcalm sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (My82)|—This soil is on undulating to gently 
sloping uplands. The surface layer is dark yellowish- 
brown sandy loam and is moderately low in organic- 
matter content. Included in the areas mapped were 
small areas of McBride soils. 

Most of this soil is used for such general field crops 
as corn, small grain, field beans, and hay. Moderately 
low natural fertility, moderately low available moisture 
capacity, and susceptibility to erosion are the major limi- 
tations. (Soil management unit 4aB (ITs); woodland 
suitability group C; wildlife suitability group 5) 

Montcalm sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (MyC2)—This soil is on sloping uplands, 
commonly adjacent to drainngeways. Over most, of the 
acreage, some of the original surface layer has been lost 
through erosion, and the present surface layer consists 
partly of material from the strong-brown layer. It is 
dark yellowish-brown sandy loam and is moderately low 
In organic-matter content. Included in some of the 
areas Mapped are small scattered areas of the McBride 
soils. 

Most of this soil is used for such field crops as corn, 
small grain, field beans, and hay. Some areas are used 
for pasture. Moderately low natural fertility, moder- 
ately low available moisture capacity, and susceptibility 
to erosion are the major limitations. (Soil management 
unit 4aQ (IIIe); woodland suitability group C; wildlife 
suitability eroup 5) 


Morley Series 


In the Movley series are well drained and moderately 
well drained soils that formed in calcareous silty clay 
loam or clay loam till. These soils are on the nearly 
level to moderately steep parts of till plains and mo- 
raines. They developed under mixed stands of northern 


hardwoods, consisting mainly of sugar maple, elm, and 
beech. 


Typical profile of Morley loam: 


Ap—0 to 8 inches, dark grayish-brown (10¥YR 4/2) loam; 
moderate, fine, granular structure; friable; moderate- 
ly high organic-matter content; slightly acid; abrupt, 
smooth boundary. 

A2—8 to 12 inches, yellowish-brown (10YR 5/4) loam; mod- 
erate, coarse, granular structure; friable; strongly 
acid; clear, smooth boundary. 

B2i—12 to 16 inches, light yellowish-brown (10YR 6/4) clay 
loam; strong, medium, subangular blocky structure; 
firm; strongly acid; clear, smooth boundary. : 
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B22—16 to 22 inches, yellowish-brown (10YR 5/4) heavy 
clay loam; strong, medium, subangular blocky struc- 
ture; firm; medium acid; gradual, smooth bound- 
ary. 

B23—22 o. 30 inches, dark-brown (7.5¥YR 4/4) heavy clay 
loam; common, medium, distinct, brown (10YR 5/3) 
mottles; strong, medium, subangular blocky struc- 
ture; firm; neutral; abrupt, wavy boundary, 

C—-30 inches +, brown (7.5YR 5/4) clay loam; weak, coarse, 
subangular blocky structure; firm; calcareous. 

The texture of the B horizon ranges from clay loam to 
light silty clay or heavy silty clay loam, and the color 
yanges to a hue of 5YR. TVhe thickness of the solum 
ranges from 20 to 35 inches. The depth to mottling 
ranges from 16 to 82 inches or more. ‘The sandy loam 
type represents soils on which sandy material has ac- 
cumulated. 

Runoff is medium on the mild slopes and rapid on the 
strong and moderately steep slopes. Permeability is 
moderately slow, and the available moisture capacity 
and natural fertility generally are moderately high. 
Where runoff is rapid, however, the available moisture 
capacity is not readily replenished, and crops are likely 
to be damaged during long dry periods. 

The Morley soils are finer textured throughout the 
solum than the Celina and Miami soils. They are in 
the drainage sequence that includes the somewhat poorly 
drained Blount soils and the poorly drained and very 
poorly drained Pewamo soils. 

Morley clay loam, 6 to 12 percent slopes, severely 
eroded (MzC3).—This soil is on the short rounded slopes of 
potholes, basins, and ridges on the uplands, generally 
adjacent to broad drainageways. All of the original 
surface Jayer has been removed by erosion, and the pres- 
ent surface layer is light yellowish-brown clay loam. 
It contains little organic matter. In most areas the 
depth to the limy bottom layer is only about 20 inches. 
Small areas of slightly lower lying Miami soils were 
included in many of the areas mapped, particularly in 
those areas that are near the base of slopes. 

Much of this soil is idle. However, some arcas are 
used for corn, wheat, oats, and Jeeume-grass hay or pas- 
ture. Rapid runoff, susceptibility to erosion, and mod- 
erately slow permeability are the major limitations. 
(Soil management unit 1.5aC8 (IVe); woodland snita- 
bility group B; wildlife suitability group 5) 

Morley clay loam, 12 to 18 pereent slopes, severely 
eroded (MzD3).—This soil is on ridges and on the short side 
slopes of draws and ravines, generally near broad drain- 
ageways. The original surface layer has been removed 
by erosion, and the present surface layer is light yellow- 
ish-brown clay loam. It contains little organic matter. 
In many areas the limy bottom Jayer is at a depth of 
only about 20 inches. Shallow gullies are common, and 
in places the yellowish-brown fourth layer is exposed. 
Where this soil occurs near the base of slopes, small 
areas of the Miami soils were ineluded in mapping. 

Although much of this soil is idle, some areas are used 
for corn, wheat, oats, and legume-grass hay or pasture. 
Rapid runoff, susceptibility to erosion, low content of 
organic matter, and moderately slow permeability are 
the major limitations. (Soil management unit 1.5aDE3 
(Vie); woodland suitability group B; wildlife suita- 
bility group 3) 
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Morley loam, 0 to 2 percent slopes (MzaA).—This soil 
is on narrow smoéoth ridgetops on the uplands. It gen- 
erally is associated with the Miami and Celina soils that 
are at slightly lower elevations. The surface layer is 
very dark grayish-brown loam and is moderately igh 
in organic-matter content. Included in many of_the 
areas mapped were small areas of Blount soils, which 
are in slight depressions and swales, and small areas of 
Celina and Conover soils. 

Most of this soil is cultivated. The crops commonly 
gvown are corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few smal] areas are in 
farm woodlots. Moderately slow permeability is the 
major limitation. (Soil management unit 15a (I); 
woodland suitability group B; wildlife suitability 
group 3) 

Morley loam, 2 to 6 percent slopes (Mza8).—This soil 
is on undulating uplands. It generally is associated 
with the Miami and Celina soils that are at slightly 
lower elevations. The surface layer is dark grayish- 
brown loam and is moderately high in organic-matter 
content. Within many of the areas mapped are slight 
depressions and swales in which the Blount soils occur, 
and small areas of Celina and Miami soils. 

Most of this soil is cultivated. The crops commonly 
erown are corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few small areas are in 
farm woodlots. Moderately slow permeability and _sus- 
ceptibility to erosion are the major limitations, (Soil 
management unit 15aB (IIe); woodland suitability 
group B; wildlife suitability group 3) 

Morley loam, 2 to 6 percent slopes, moderately eroded 
{MzoB2).—This soil is on undulating uplands. It is gen- 
erally associated with the Miami and Celina soils that 
are at slightly lower elevations. The surface layer in 
most areas is yellowish-brown loam and is moderately 
low in organic-matter content. Shallow gullies have 
formed in a few small areas and exposed the light 
yellowish-brown third layer. Included in many of the 
areas mapped are slight depressions and swales in which 
the Blount soils occur, and small areas of the Miami and 
Celina soils. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
lTeeume-grass hay or pasture. A few areas are idle or 
in permanent pasture. Susceptibility to erosion and 
moderately slow permeability are the major limitations. 
(Soil management unit 1.5aB (IITe); woodland suita- 
bility group B; wildlife suitability group 3) 

Morley loam, 6 to 12 percent slopes, moderately 
eroded (MzcC2).—This soil is on the short rounded slopes 
of potholes, basins, and ridges on the uplands, generally 
adjacent to broad drainageways. Most of the original 
surface layer has been removed by erosion, and the pres- 
ent surface layer is yellowish-brown or light yellowish- 
brown loam. It is moderately low in organic-matter 
content. Where this soil is adjacent to the Miami soils 
near the base of slopes, small.areas of the Miami soils 
were included in many of the areas mapped. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, and legume-grass hay or 
pasture. Slope, susceptibility to erosion, and moderately 
slow permeability are the major limitations. (Soil man- 
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agement unit 1.5aC (IITe); woodland suitability group 
B; wildlife suitability group 3) 

Morley loam, 12 to 18 percent slopes, moderately 
eroded (MzaD2)—This soil is on the short rounded slopes 
of potholes, basins, and ridges on the uplands, generally 
adjacent to broad drainageways. Most of the original 
surface layer has been removed by erosion, and the 
present surface layer is yellowish-brown or light yellow- 
ish-brown loam. It is moderately low in organic-matter 
content. This soil is commonly associated with the 
Miami and Celina soils, which are at slightly lower 
elevations. Small areas of the Miami soils, near the base 
of the slopes, were included in many of the areas mapped. 

Most of this acreage is in farm woodlots or permanent 
pasture. A few areas are used for such crops as corn, 
wheat, oats, and legume-grass hay or pasture. Slope, 
susceptibility to erosion, and moderately slow permea- 
bility are the major limitations. (Soil management unit 
1.5aD (IVe); woodland suitability group B; wildlife 
suitability group 3) 

Morely sandy loam, 2 to 6 percent slopes (MzbB).—This 
soil generally is adjacent to broad drainageways, on un- 
dulating uplands. The dark grayish-brown or brown 
surface layer contains a moderate amount of organic 
matter. The second Jayer is sandy loam or loam. ‘This 
soil is commonly associated with the Lapeer, Kendall- 
ville, and Cadmus soils, which are at lower elevations. 
Included within the areas mapped are small slieht de- 
pressions and pockets in which the Macomb and Meta- 
mora soils occur. 

Most of this soil is cultivated. The crops generally 
grown are corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few areas remain in 
farm woodlots. Susceptibility to erosion and moderately 
slow permeability are the major limitations. (Soil man- 
agement unit 1.5aB (TTe) ; woodland suitability group B; 
wildlife suitability group 8) , 

Morley sandy loam, 2 to 6 percent slopes, moderately 
eroded (MzbB2).—This soil is on undulating or gently slop- 
ing uplands, generally adjacent to broad drainageways. 
Most of the original surface layer has been Jost through 
erosion, and the present surface layer is yellowish-brown 
sandy Joam. It is moderately low in organic-matter 
content. In most places this soil is associated with the 
Lapecr, Kendallville, and Cadmus soils, which are at 
lower elevations. Within many of the areas mapped are 
small slight depressions and pockets in which the Ma- 
comb and Metamora soils occur. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few areas remain in 
farm woodlots. Susceptibility to erosion and moderately 
slow permeability are the major limitations. (Soil man- 
agement unit 1.5aB (IIe); woodland suitability group 
B; wildlife suitability group 3) 

Morley sandy loam, 6 to 12 percent slopes, moderately 
eroded (MzbC2).—This soil is on the short rounded slopes 
of ridges and swells, adjacent to broad drainageways 
on the uplands. Most of the original surface layer has 
been Jost through erosion. The present surface layer is 
yellowish-brown sandy loam and is moderately low in 
organic-matter content. In most areas the second layer 
is lacking. The depth to the clay loam is about 8 or 9 
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inches. This soil commonly is associated with the 
Lapeer, Kendallville, and Cadmus soils, which are at 
lower elevations. Small areas of the Miami soils were 
included in many of the areas mapped. 

Most of the acreage is cultivated. The’ crops com- 
monly grown are corn, wheat, oats, soybeans, white beans, 
and legume-grass hay or pasture. Slope, susceptibility to 
erosion, and moderately slow permeability are the major 
limitations. (Soil management unit 1.5aC (ITIe) ; wood- 
land suitability group B; wildlife suitability group 3) 


Nester Series 


In the Nester series are well drained and moderately 
well drained soils that formed in calcareous silty clay 
loam or clay loam till on undulating to moderately steep 
parts of till plains and moraines. These soils are fairly 
widely distributed throughout the northern third of the 
county. They developed under mixed stands cf hard- 
woods and conifers consisting mainly of maple, elm, 
beech, oak, and some white pine. 

Typical profile of Nester loam: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, fine, granular structure; friable; high 
content of organic matter; neutral; abrupt, smooth 
boundary. 

A2—7 to 11 inches, grayish-brown (10YR 5/2) loam; moder- 
ate, medium, grantlar structure; friable; slightly 
acid; gradual, irregular boundary. 

B21GA2—11 to 14 inches, dark yellowish-brown (10YR 4/4) 
clay loam (representing the B21 horizon) ; grayish- 
brown (10¥R 5/2) loam (representing the A2 hori- 
zon) occurs as coats on the individual ped surfaces 
and on the surfaces of cracks and walls of old 
root channels; the B21 material has moderate, fine. 
subangular blocky structure and is firm; the A2 
material has moderate, medium, granular structure 
and is friable; neutral; clear, wavy boundary. 

B22—14 to 30 inches, dark yellowish-brown (10YR 4/4) heavy 
clay loam; strong, medium, angular blocky structure; 
firm; neutral; abrupt, irregular boundary. 

C—30 inches +, brown (10YR 5/3) clay loam; moderate, 
coarse, angular blocky structure; firm: calcareous. 

In some areas the B21&A2 horizon is as much as 4 
inches thick. In others it is weakly represented, and 
there are only a few, faint, evayish-brown coats in the 
uppermost 1 or 2 inches of the dark yellowish-brown 
B21 horizon, In moderately well drained areas, gray 
and yellowish mottles occur in the lower part of the B22 
horizon, The texture of the B2 horizon ranges from 
clay loam to silty clay loam or light silty clay. The 
depth to the C horizon ranges from 20 to 40 inches. 
In some areas pockets and thin discontinuous strata of 
coarser textured material occur in the B and C horizons. 

Surface minoff is medium on the mild slopes and 
rapid_on the strong and moderately steep slopes. Per- 
meability is moderately slow, and the available moisture 
capacity and natural fertility are moderately high. 
Where runoff is rapid, however, the available moisture is 
not readily replenished, and crops are likely to be dam- 
aged during long dry periods. 

The Nester soils have a coarser textured B horizon 
than the Kent soils and are finer textured throughout the 
solum than the Marlette soils. They are in the drainage 
sequence that includes the somewhat poorly’ drained 
Kawkawlin soils and the poorly diained and very poorly 
drained Sims soils. 


Nester clay loam, 2 to 6 percent slopes, severely 
eroded (NcB3).—This soil is on undulating uplands. Atl 
of the original surface layer has been removed by ero- 
sion, and the present surface layer is dark-brown or 
dark yellowish-brown clay loam. It contains little or- 
ganic matter. Shallow gullies that can be crossed with 
farm machinery have formed in some places. In many 
areas the depth to the limy bottom layer is only about 
20 inches. Small scattered areas of Marlette soils were 
included in mapping. 

This soil is used mainly for corn, wheat, oats, soy- 
beans, white beans, and legume-grass hay or pasture. 
Susceptibility to erosion and moderately slow permea- 
bility are the major limitations. (Soil management unit 
15aB (IITe); woodland suitability group B; wildlife 
suitabihty group 3) 

Nester clay loam, 6 to 12 percent slopes, severely 
eroded (NcC3}.—This soil is on the short rounded slopes 
of potholes, ‘basins, and ridges on the uplands. All of 
the original surface layer has been removed by erosion. 
The present surface layer is dark-brown or dark yellow- 
ish-brown clay loam and contains little organic matter. 
The depth to the limy bottom layer is about 20 inches. 
Shallow gullies are common. Narrow areas of Marlette 
soils were included in many of the mapped areas: that 
are near the base of slopes. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, and legume-grass 
hay or pasture, Some areas are idle or in permanent 
pasture. Slope, rapid runoff, susceptibility to erosion, 
and moderately slow permeability are the major limita- 
tions. (Soil management unit 1.5aC3 (IVe) ; woodland 
suitability group B; wildlife suitability group 3) 

Nester clay loam, 12 to 18 percent slopes, severely 
eroded (NcD3).—This soil is on strongly sloping ridges 
and on the short side slopes of draws and ravines. AU 
of the original surface Jayer has been removed by ero- 
sion, and the present surface layer is dark-brown or 
dark yellowish-brown clay loam. It contains little or- 
ganic matter. The depth to the limy bottom layer is 
about 20 inches. Shallow gullies that can be crossed 
with farm machinery are common. 

Most. of this soil has been cultivated at one time, but 
many areas are now idle or in permanent pasture. Some 
areas occur in fields that ave, for the most part, Jess 
sloping than this soil. These areas are cultivated with 
the rest of the field. The crops commonly grown are 
corn, wheat, oats, and legume-grass hay or pasture. The 
major limitations are slope, susceptibility to erosion, 
rapid surface runoff, and moderately slow permeability. 
(Soil management unit 1.5aDE3 (Vie); woodland suit- 
ability group B; wildlife suitability group 3) 

Nester clay loam, 18 to 25 percent slopes, severely 
eroded (NcE3).—This soil is on the short side slopes of 
ridges and ravines and along valley walls adjacent to 
broad drainageways. All of the original surface layer 
has been removed by erosion, and the present surface 
layer is dark yellowish-brown clay loam. It contains 
little organic matter. The depth to the limy bottom 
layer is only about 20 inches. Shallow gullies are com- 
mon. 

This soil has been cultivated, but most areas are now 
idle or in permanent pasture. The major limitations are 
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slope, rapid runoff, susceptibility to erosion, and mod- 
erately slow permeability. (Soil management unit 
1.5aDE3 (Vie); woodland suitability group B; wildlife 
suitability group 3) 

Nester loam, 2 to 6 percent slopes (Ne8).—This soil is 
on undulating uplands. The surface layer of dark gray- 
ish-brown loam is high in organic-matter content. In 
many areas gray and yellowish mottles occur in the 
lower part of the fourth Jayer, and in places there are 
pockets and scattered horizontal layers of loamy sand 
and sandy loam, 14 inch to 2 inches thick, in the fourth 
layer and in the hmy bottom Jayer. Within the areas 
mapped are small flat areas and slight clepressions in 
which the Kawlawlin soils occur. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
Tegume-grass hay or pasture. A few areas are in farm 
woodlots or permanent pasture. Moderately slow per- 
meability and susceptibility to erosion are the major 
limitations. (Soil management unit 1.5aB (IIe) ; wood- 
land suitability group B; wildlife suitability group 3) 

Nester loam, 2 to 6 percent slopes, moderately eroded 
(NeB2).—This soil is on undulating wplands. Most of the 
original surface Jayer has been removed by erosion, and 
the present surface layer is grayish-brown loam. It 
contains only a moderate amount of organic matter. In 
some areas gray and yellowish mottles occur in the lower 
part of the fourth Jayer, and in places there are hori- 
zontal layers iof loamy sand and sandy loam, 1% inch to 
2 inches thick, in the fourth layer and in the limy bot- 
tom layer. Within the areas mapped are small flat areas 
and slight depressions in which the Kawkawlin soils 
occur. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
Jegume-grass hay or pasture. A few areas are in per- 
manent pasture. Susceptibility to erosion and moder- 
ately slow permeability are the major limitations. (Soil 
management unit 1.5aB (IITe); woodland suitability 
group B; wildlife suitability group 3) 

Nester loam, 6 to 12 pereent slopes, moderately 
eroded (NeC2).—This soil is on the short, rounded slopes of 
potholes, basins, and hills on the uplands. Most of ‘the 
original surface Jayer has been removed by erosion. The 
present first layer is grayish-brown or brown loam and 
contains only 2 moderate amount of organic matter. 
Shallow gullies have formed in some places. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
Jegume-grass hay or pasture. Some small areas are in 
farm woodlots. Slope, susceptibility to erosion, and mod- 
erately slow permeability are the major limitations. (Soil 
management unit, 1.5aC_ (IIIe); woodland suitability 
group B; wildlife suitability group 3) 

Nester sandy loam, 2 to 6 percent slopes (Ns8).—-This 
soil is on gently undulating to undulating uplands, com- 
monly adjacent to broad drainageways. The surface 
layer is dark grayish-brown sandy lonm and contains a 
moderate amount of organic matter. In some areas the 
second layer is also sandy loam. In places there is some 
loamy and sandy material in the fourth layer and in the 
limy bottom Jayer. Where this soil is at the higher eleva- 
tions adjacent to major drainageways, it is closely asso- 


ciated with the slightly lower lying Ubly and Lelding soils. 
Small areas of Kawkawlin and Belding soils, in shallow 
depressions, were included in the areas mapped. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, white beans, soybeans, and 
Jegume-grass hay or pasture. A minor acreage is in farm 
woodlots or permanent pasture. Susceptibility to erosion 
and moderately slow permeability are the major limita- 
tions. (Soil management unit 1.5aB (IIe); woodland 
suitability group B; wildlife suitability group 38) 

Nester sandy loam, 2 to 6 percent slopes, moderately 
eroded (NsB2})—This soil is on undulating uplands, com- 
monly adjacent to broad drainageways. Most of the orig- 
inal surface Jayer has been removed by erosion, and the 
present surface layer is grayish-brown or brown sandy 
Joam. It contains only a moderate amount of organic 
matter. Pockets or thin horizontal layers of loamy sand 
and sandy loam occur in the fourth layer and in the limy 
bottom layer. Where this soil is at the higher elevations 
adjacent to major drainageways, it is closely associated 
with the slightly lower lying Ubly and Belding soils. 
Small areas of Kawkawlin and Belding soils, in small 
swales and flats, were included in the areas mapped. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, white beans, soybeans, and 
Jegume-grass hay or pasture. Susceptibility to erosion 
and moderately slow permeability are the major limita- 
tions. (Soil management unit 1.5aB (IILe) ; woodland 
suitability group B; wildlife suitability group 8) 

Nester sandy loam, 6 to 12 percent slopes, moderately 
eroded (NsC2)—This soil is on the short rounded slopes of 
ridges and swells on uplands, generally adjacent to broad 
drainageways. Most of the original surface layer has 
been removed by erosion. The present first layer is gray- 
ish-brown or brown sandy loam and is moderately low 
in organic-matter content. In some areas sandy material 
occurs in the fonvth and fifth layers. Included in the 
areas mapped were some small areas of Ubly soils and a 
few uneroded soils in which the surface layer is darker 
colored than that of this soil. 

Most of this soil is cultivated. The crops commonly 
grown are corn, wheat, oats, soybeans, white beans, and 
legume-grass hay or pasture. A few areas are idle. Slope, 
susceptibility to erosion, rapid runoff, and moderately 
slow permeability are the major limitations. (Soil man- 
agement unit 1.5aC (IIIe); woodland suitability group 
B; wildlife suitability group 3) 

Nester sandy loam, 12 to 18 percent slopes (NsD).— 
This soil is on the strongly sloping ridges and short side 
slopes of draws and ravines. The surface layer is dark 
grayish-brown sandy loam and contains a moderate 
amount of organic matter. Pockets or thin layers of 
loamy sand and sandy loam occur in the fourth and fifth 
layers. Small areas of Ubly soils were included in some 
of the areas mapped. 

Most of this acreage is in farm woodlots. A few areas 
are used for permanent pasture. Slope, susceptibility to 
erosion, rapid runoff, and moderately slow permeability 
are'the major limitations. (Soil management unit 1.5aD 
(IVe) ; woodland suitability group B; wildlife suitability 


group 3) 
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Newaygo Series 


The Newaygo series consists of well drained and mod- 
erately well drained soils that formed in sandy Joam and 
loam outwash that is from 24 to 42 inches thick over cal- 
careous stratified gravel and sand. These soils are on the 
level to steep parts of outwash plains, valley trains, ter- 
races, and moraines throughout the northern third of the 
county. The native vegetation was principally hardwood 
forest consisting mainly of sugar maple, elm, yellow 
beech, and some white pine and rec pine. 

Typical profile of Newaygo sandy loam: 

Ap—0O to 8 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; moderate, fine, granular structure; friable; 
medium organie-matter content; slightly acid; 
abrupt, smooth boundary. 

Bir—8 to 16 inches, yellowish-brown (10¥R 5/6) sandy 
loam; moderate, medium, granular structure; fri- 
able; slightly acid; clear, wavy boundary. 

B’21t—16 to 82 inches, reddish-brown (5¥R 4/4) loam; 
weak, fine, subangular blocky structure; firm; slight- 
ly acid; clear, wavy boundary. 

B’'22t—82 to 38 inches, reddish-brown (5YR 4/4) sandy clay 
loam; moderate, coarse, subangular blocky structure ; 
firm; neutral; abrupt, wavy boundary. 

IIC—88 inches +-, light yellowish-brown (10YR 6/4) strati- 
fied sand and gravel; single grain; loose; calcareous, 

The texture of the Bt horizon commonly ranges from 
heavy sandy loam in areas where the depth to the ITC 
horizon approaches 42 inches, to sandy clay loam or grav- 
elly clay loam, 12 inches or more thick, in areas where the 
depth to the IIC horizon approaches the minimum of 24 
inches. In some areas a grayish-brown (10YR 5/2) A’2 
horizon, 1 to 3 inches thick, occurs above the B’21t hori- 
zon, and in places there is a considerable amount of gravel 
throughout the solum. 

Surface runoff ranges from slow on the mild slopes to 
rapid on the steep slopes. Permeability and the available 
moisture capacity are moderate, and natural fertility is 
medium, 

The Newaygo soils have a thicker, finer textured B 
horizon than the Mancelona soils, and they are coarser 
textured throughout the solum and contain more gravel 
than the Dighton. 

Newaygo sandy clay loam, 6 to 12 percent slopes, 
severely eroded (NwC3).—This soil is on the short, slopes 
of high terraces, along river valleys and broad drainage- 
ways, The original surface layer has been removed by 
erosion, and the present surface layer is dark-brown or 
dark yellowish-brown sandy clay loam. It is Jow in 
organic-matter content. Numerous shallow gullies have 
formed in most areas, and in many places the reddish- 
brown third layer is exposed. Small areas of the Man- 
celona soils were included in most of the arcas mapped. 

Many arcas occur in fields that are, for the most part, 
less sloping than this soil. These areas are cultivated 
with the rest of the field. The crops commonly grown 
are corn, wheat, soybeans, white beans, and lesume-grass 
hay or pasture. Some areas are idle or in permanent pas- 
ture. Slope, susceptibility to erosion, and droughtiness 
are the major limitations. (Soil management unit 3aC3 
(IVe); woodland suitability group A; wildlife suitabil- 
ity group 1) 

Newaygo sandy clay loam, 12 to 18 percent slopes, 
severely eroded (NwD3}—This soil is on the short slopes 


of high terraces, along river valleys and broad drainage- 
ways. All of the original surface layer has been removed 
by erosion, and the present surface layer is dark yellow- 
ish-brown or dark-brown sandy clay loam. It is low in 
organic-matter content. The limy bottom layer com- 
monly occurs at a depth of about 30 inches, and shallow 
gullies are common. Small areas of the sandier Mancelona 
soils were included in many of the areas mapped. 

Most of this acreage is idle or in permanent pasture. A 
few areas of this soil occur in fields that are, for the most 
part, less sloping. These areas are cultivated with the 
rest of the field. The crops commonly grown are corn, 
wheat, soybeans, white beans, and legume-grass hay or 
pasture. Slope, rapid runoff, susceptibility to erosion, and 
droughtiness are the major limitations. (Soil manage- 
ment unit 8aD3 (VIe); woodland suitability group A; 
wildlife suitability group 1) 

Newaygo sandy loam, 0 to 2 percent slopes (NyA).— 
This soil is on broad flats on the valley plains and on the 
flat tops of terraces on the uplands. The surface layer is 
moderately high in organic-matter content and commonly 
is very dark brown in color. In some areas, the depth to 
the limy bottom layer is about 42 inches. Included in the 
areas mapped are small wet depressions in which the 
Sebewa and Gladwin soils occur. 

Most of this soil is used for corn, wheat, oats, soybeans, 
white beans, and lecume-grass hay or pasture. A few 
small areas are in farm woodlots. Dyroughtiness, in ex- 
tremely dry years, is the major limitation. (Soil manage- 
ment unit 8aA (IIs); woodland suitability group A; 
wildlife suitability group 1) 

Newaygo sandy loam, 2 to 6 percent slopes (Ny8).— 
This soil is on undulating valley plains and on gently 
sloping high terraces. In some areas the combined thick- 
ness of the third and fourth layers is as much as 30 inches. 
In these areas, the depth to the limy bottom layer ordi- 
narily is slightly more than 42 inches. Small areas of the 
sandier Mancelona soils were included in many of the 
areas mapped. 

Most of this soi] is used for corn, wheat, oats, soybeans, 
white beans, and legume-grass hay or pasture. Some 
small areas are in farm woodlots. Slope, susceptibility to 
erosion, and droughtiness, in extremely dry years, are the 
major limitations. (Soil management unit 8aB (ITe); 
woodland suitability group A; wildlife suitability 
group 1) 

Newaygo sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (Ny82)—This soil is on undulating valley 
plains and on gently sloping high terraces. Most of the 
original surface layer has been lost through erosion, and 
the present surface layer is dark grayish-brown sandy 
loam. It is somewhat low in organic-matter content. In 
a few areas, the surface layer is dark brown or dark yel- 
lowish brown, and shallow gullies have formed. Small 
aveas of the Mancelona soils were included in many of the 
areas mapped. 

The soil is used for corn, wheat, oats, soybeans, white 
beans, and legume-grass hay or pasture. Slope, suscepti- 
bility to erosion, and droughtiness, in extremely dry years, 
are the major limitations. (Soil management unit 3aB 
(IIe) ; woodland suitability group A; wildlife suitability 


group 1) 
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Newaygo sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (NyC2)—This soil is on sloping terraces 
along river valleys and broad drainageways. Most of 
the original surface Jayer has been removed by erosion, 
and the present first layer is dark grayish-brown to yel- 
lowish-brown sandy loam, It is low in organic-matter 
content. In a few areas, the total thickness of the third 
and fourth layers is about 30 inches, and the depth to the 
limy bottom layer commonly is slightly more than 42 
inches. Small areas of the sandier Mancclona soils were 
included In most of the areas mapped. 

This soil is used mainly for corn, wheat, oats, white 
beans, soybeans, and legume-grass hay or pasture. A few 
small areas are forested. Slope, susceptibility to erosion, 
and droughtiness, in extremely dry years, are the major 
limitations. (Soil management unit 8aC (IIIc); wood- 
land suitability group A; wildlife suitability group 1) 

Newaygo sandy loam, 12 to 18 percent slopes, moder- 
ately eroded {NyD2).—This soil is on the short side slopes 
of high terraces, along the river valleys and broad drain- 
ageways. Most of the original surface layer has been 
removed by erosion, and the present surface layer is yel- 
Jowish-brown to dark-brown sandy loam. It is low in 
organic-matter content and, in places, contains a number 
of large stones and some coarse gravel. In many places 
the depth to the limy bottom layer is about 30 inches. 
Small areas of the Mancelona soils were included in many 
of the areas mapped. 

This soil has ‘been cleared, but most areas are now idle 
or in permanent pasture. A few areas have been planted 
to trees. Slope, rapid runoff, susceptibility to erosion, and 
droughtiness, in dry years, are the major limitations. 
(Soil management unit 3aD (TVe) ; woodland suitability 
group A; wildlife suitability eronp 1) 

Newaygo sandy loam, 18 to 40 percent slopes, moder- 
ately eroded {NyF2).—This soil is on the short side slopes 
of draws and ravines and along the valley walls of Nigh 
terraces that are adjacent to river valleys and broad 
drainageways. The surface layer over much of the acre- 
age is yellowish-brown or dark-brown sandy Joam that is 
low in organic-matter content. Numerous shallow onlies 
have formed in many areas, and in places the reddish- 
brown third layer is exposed, Small areas of the sandier 
Mancelona soils were included in many of the areas 
mapped. 

This soil has been cleared, but most areas are now idle 
or In permanent pasture. A few areas have been planted 
to trees. Slope, susceptibility to erosion, rapid runoff, 
and dronghtiness are the major limitations. (Soil man- 
agement unit 8aK (VIe); woodland suitability group A; 
wildlife suitability group 1) 


Otisco Series 


In the Otisco series are somewhat poorly drained soils 
that formed in loamy sand glacial drift, on the level to 
gently sloping parts of till plains and moraines. These 
soils occur mainly in the northern part of the county. 
They developed under forest consisting mostly of north- 
ern hardwoods and some white pine. 

Typical profile of Otisco loamy sand: 


Ap—O to 8 inches, dark-brown (10YR 4/3) loamy sand; weak, 
fine, granular structure; very friable; medium or- 


ganic-matter content; medium acid; abrupt, wavy 
boundary. 

A2—8S to 11 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, fine, granular structure; very friable; medium 
acid; clear, wavy boundary. 

B2lir—11 to 14 inches, yellowish-brown (10YR 5/6) loamy 
sand; common, medium, faint, brownish-yellow (10YR 
6/8) moittles; weak, medium, granular structure; 
very friable; medium acid; gradual, wavy boundary. 

B22ir—14 to 18 inches, brownish-yellow (10YR 6/6) loamy 
sand; common, medium, faint, yellow (10¥R 7/8) 
mottles; weak, medium, granular structure; very 
friable; slightly acid; clear, wavy boundary. 

A’2—18 to 31 inches, brown (10¥R 5/3) loamy sand; com- 
mon, medium, distinct, brownish-yellow (10YR 6/8) 
mottles; weak, medium, granular structure; very 
friable; medium acid; abrupt, wavy boundary. 

B’t—31 to 40 inches, dark yellowish-brown (10¥R 4/4) sandy 
loam; common, medium, distinct, brownish-yvellow 
(10YR 6/8) mottles; weak, medium, subangular 
blocky structure; firm; neutral; abrupt, irregular 
boundary, 

C—40 inches +, brownish-yellow (10YR 6/6) loamy sand: 
common, medium, faint, light yellowish-brown (10YR 
6/4) mottles; single grain; loose; neutral. 

In undisturbed areas there is a 1- to 38-inch very dark 

gray (1L0YR 3/1) Ad horizon and a 4- to 8-inch grayish- 
brown (10YR 5/2) or gray (10YR 5/1) AQ horizon. In 
some plowed areas the upper part of the A2 horizon is 
mixed with the surface Jayer. The B’t horizon commonly 
occurs as thin, discontinuous, 14- to 5-inch bands, separated 
by A’2 horizons. The texture of the B’t horizon ranges 
from heavy loamy sand to sandy clay loam. The depth to 
calcareous material ranges from 82 to 80 inches, 
_ Permeability is moderately rapid in these soils. Dur- 
Ing wet periods in spring and in fall, however, crops may 
be damaged because the water table is relatively high. 
Surface runoff is slow, the available moisture capacity is 
moderately low in drained areas, and natural fertility is 
moderately low. 

The Otisco soils are finer textured thronghout the solum 
than the Au Gres soils, and they have a B’t horizon, which 
is lacking in the Au Gres soils. They ave coarser textured 
than the Coral soils, which formed in sandy loam. The 
Otisco soils are in the drainage sequence that includes the 
well drained and moderately well drained Montcalm soils 
and the poorly drained and very poorly drained Edmore 
soils. 

Otisco loamy sand, 0 to 2 percent slopes (OcA)—This 
soil is on nearly Jevel uplands. In some small areas, the 
surface layer is thicker, darker colored, and somewhat 
higher in organic-matter content than that of the soil 
described as typical of the series. Within some of the 
areas mapped are small depressions in which the Edmore 
soils occur. 

A. large acreage is used for such crops as corn, small 
grain, beans, and hay. The rest is in permanent pasture 
or farm woodlots. Itxcess wetness, moderately low avail- 
able moisture capacity, and moderately low natural fer- 
tility ave the major limitations. (Soil management unit 
4bAB (IIfw); woodland suitability group G; wildlite 
suitability group 6) 

Otisco loamy sand, 2 to 6 percent slopes (OcB).—This 
soil is on undulating to gently sloping uplands. In most 
areas the slope is less than 4 percent. In places material 
from the grayish-brown subsurface layer is mixed with 
the surface soil, Small areas of Otisco loamy sand, 0 to 2 
percent slopes, were included in some of the areas mapped. 
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Most of this soil is used for crops. The crops com- 
monly grown are corn, small grain, beans, and hay. The 
rest of the acreage is in pasture or farm woodlots. Excess 
wetness, moderately low available moisture capacity, and 
moderately low natural fertility are the major limitations. 
(Soil management unit 4bAB (IIIw); woodland suita- 
bihty group G; wildlife suitability group 6) 

Otisco sandy loam, 0 to 2 percent slopes (OtA).—This 
soil is on nearly level uplands. The surface layer is finer 
textured than that of the soil described as typical of the 
series, and in some small areas it is thicker, darker colored, 
and somewhat higher in organic-matter content. Included 
in some of the areas mapped are small depressions in 
which the poorly drained and very poorly drained Ed- 
more soils occur. 

A large acreage is used mainly for corn, small grain, 
beans, and hay. The rest is in permanent pasture or farm 
woodlots. Excess wetness, moderately low available mois- 
ture capacity, and moderately low natural fertility are 
the major limitations. (Soil management unit 4bAB 
(IIIw) ; woodland suitability group G; wildlife suitabil- 
ity group 6) 

Otisco sandy loam, 2 to 6 percent slopes (O18).—This 
soil is on undulating to gently sloping uplands. It has a 
finer textured surface Jayer than the soil described as 
typical of the series, and in some places material from the 
grayish-brown subsurface layer is mixed with the surface 
soil, Small areas of Otisco sandy loam, 0 to 2 percent 
slopes, were included in some of the areas mapped. 

Most of this soil is cultivated. The crops commonly 
grown are corn, small'grain, beans, and hay. The remain- 
ing areas are in pasture or farm woodlots. Excess wet- 
ness, moderately low natural fertility, and moderately low 
available moisture capacity are the major limitations. 
(Soil management unit 4bAB (IIIw) ; woodland suitabil- 
ity group G; wildlife suitability group 6) 


Owosso Series 


The Owosso series consists of well drained and moder- 
ately well drained soils that formed in 18 to about 42 
inches of sandy loam outwash or till over loam or light 
clay loam till. The solum extends into the loam or clay 
loam till. These soils are on the nearly level to strongly 
sloping parts of moraines and till plains. The native 
vegetation consisted chiefly of oak, hickory, beech, and 
maple. 

Typical profile of Owosso sandy loam: 

Ap—0 to 8 inches, dark grayish-brown (1OYR 4/2) sandy 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 12 inches, brown (10YR 5/8) sandy loam; weak, 
coarse, granular structure; friable; medium acid; 
gradual, wavy boundary. 

B1—12 to 82 inches, dark-brown (1OYR 4/8) sandy loam; 
weak, coarse, granular structure; friable; medium 
acid; clear, wavy boundary. 

TIBt—32 to 40 inches, dark yellowish-brown (10YR 4/4) 
clay loam; moderate, coarse, subangular blocky struc- 
ture; firm; slightly acid; abrupt, wavy boundary. 

IIC—40 inches +, brown (10YR 5/3) loam; weak, coarse, 
subangular blocky structure; friable; caleareous. 

In undisturbed aveas there is a 2- to 4-inch very dark 
gray (10YR 8/1) Al horizon. The Ap horizon ranges 
to very dark grayish brown (10YR 3/2) in color and 
from 6 to 10 inches in thickness. The color of the A2 
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horizon ranges to yellowish brown (10YR 5/4). In some 
areas the B1 horizon is brown (10YR 5/3), dark yellow- 
ish brown (10YR 4/4) or brown (7.5YR 4/4). The ITBt 
horizon ranges to brown (7.5YR 4/4) or yellowish brown 
(10YR 5/4) in color, and to silty clay loam in texture. 
The reaction of the solum ranges from slightly acid to 
strongly acid. The texture of the IIC horizon ranges to 
silt loam or light clay loam. 

Surface runoff is medium on the mild slopes and rapid 
on the strong slopes. Permeability and the available 
moisture capacity are moderate, and natural fertility is 
medium. 

The Owosso soils are in the drainage sequence that 
includes the somewhat poorly drained Metamora soils. 
They are coarser textured in the upper part of the B 
horizon than the Miami, Celina, and Kendallville soils, 
and they are finer textured in the lower part of the B 
horizon and in the C horizon than the Lapeer soils. 

In Ionia County, the Owosso soils are mapped as com- 
plexes with the Miami soils, 


Perrin Series 


The Perrin series consists of moderately well drained 
soils that formed in sandy loam, loamy sand, and loam 
outwash. These soils are underlain at a depth of 24 to 42 
inches by calcareous stratified sand and gravel. They 
occur on level to gently sloping outwash plains, mainly in 
the southern part of the county. The native vegetation 
was forest consisting largely of oak, beech, and hickory. 

Typical profile of Perrin loamy sand: 

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) loamy 
sand; very weak, fine, granular structure; friable; 
medium organic-matter content; medium acid; abrupt, 
smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) loamy sand; weak, 
fine, granular structure; very friable; medium acid; 
clear, smooth boundary. 

B21—11 to 22 inches, brown (LOYR 5/3) sandy loam; mod- 
erate, medium, subangular blocky structure; friable; 
medium acid; clear, wavy boundary. 

B22—22 to 26 inches, brown (1OYR 5/3) sandy loam; com- 
mon, medium, distinct, brownish-yellow (10YR 6/8) 
mottles; weak, medium, subangular blocky structure; 
friable; medium acid; clear, wavy boundary. 

B23—26 to 38 inches, yellowish-brown (10YR 5/4) sandy clay 
loam; common, medium, faint, brownish-yellow 
(10YR 6/8) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid; abrupt, irregu- 
Jar boundary. 

IIC—83 inches +, light yellowish-brown (10YR 6/4) sand 
and fine gravel; common, fine, faint, yellowish-brown 
(10YR 5/8) mottles; single grain; loose; calcareous. 

The texture of the B horizon ranges from sandy loam 
to heavy loamy sand or sandy clay loam. Where the 
B horizon is sandy clay loam, it is less than 10 inches 
thick. 

Surface runoff is slow, permeability is moderately 
rapid, the available moisture capacity is moderately low, 
and natural fertility is medium. 

The Perrin soils are in the drainage sequence that in- 
cludes the well-drained Boyer soils, the somewhat poorly 
drained Wasepi soils, and the poorly drained and very 
poorly drained Gilford soils. They have a coarser tex- 
tured B horizon than the Tonia soils, and they are sandier 
than the Cadmus soils, which are underlain by loam to 


silty clay loam. 
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Perrin loamy sand, 0 to 2 percent slopes (PdA).—This 
soil generally is similar to the soil described ‘as typical 
of the series, It occurs on the level and nearly level tops 
of low hills and terraces, along rivers and creeks. In 
places there are sufficient stones and cobblestones to 
hinder tillage. These areas are indicated on the soil map 
by stone symbols. Included in several of the areas 
mapped are small areas of the Wasepi soils. 

Most of this soil is used for corn, wheat, alfalfa, and 
pasture. A. small acreage is in farm woodlots. Moder- 
ately low available moisture capacity and moderately 
rapid permeability are the major limitations. (Soil man- 
agement unit 4nA (IITs) ; woodland suitability group M; 
wildlife suitability group 5) 

Perrin loamy sand, 2 to 6 percent slopes (PdB) —This 
soil is mainly on the gentle slopes of low hills and ter- 
races, along rivers and creeks. In several small areas, 
the surface layer is thicker than 8 inches because of an 
accumulation of soil material that washed from higher 
areas. In places there are sufficient stones and cobble- 
stones to hinder tillage. These areas are indicated on 
the soil map by stone symbols. Small areas of the Boyer 
soils are included in many of the areas mapped. 

Most of this soil is used for corn, wheat, alfalfa, and 
pasture. A small acreage is in farm woodlots. Moder- 
ately rapid permeability and moderately low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 4aB (IITs) ; woodland suitability group M; 
wildlife suitability group 5) 

Perrin loamy sand, 2 to 6 percent slopes, moderately 
eroded (PdB2)—This soil is on the gentle slopes of low hills 
and terraces, along rivers and creeks. Most of the orig- 
inal surface Jayer has been lost through erosion, and the 
present surface layer is brown loamy sand. In some 
areas there are sufficient stones and cobblestones to hinder 
tillage. These areas are indicated on the soil map by 
stone symbols. Included in many of the areas mapped 
are small areas of the Boyer soils. 

Most of this soil is used for corn, wheat, alfalfa, and 
pasture. Moderately low available moisture capacity and 
moderately rapid permeability are the major limitations. 
(Soil management unit 4aB (ITIs) ; woodland suitability 
group M; wildlife suitability group 5) 

Perrin sandy loam, 0 to 2 percent slopes (PeA).—This 
soil is on the level tops of low hills and terraces, along 
rivers and creeks. In many areas the sandy clay loam 
fourth layer approaches 10 inches in thickness. Small 
aveas of the Wasepi soils were included in several of the 
areas mapped. 

Most of this soil is used for corn, wheat, alfalfa, and 
pasture. Moderately rapid permeability and moderately 
low available moisture capacity are the major limitations, 
(Soil management unit 4aA. (IITs) ; woodland suitability 
group M; wildlife suitability group 5) 

Perrin sandy loam, 2 to 6 percent slopes (Pe8).—This 
soil is on the gentle slopes of low hills and terraces, along 
rivers and creeks. In most areas, the sandy loam fourth 
layer approaches 10 inches in thickness. Small areas of 
the Boyer soils were included in many of the areas 
mapped. 

Most of this soil is used for corn, wheat, alfalfa, and 
pasture. Moderately rapid permeability and moderately 
low available moisture capacity are the major limitations, 


(Soil management unit 4aB (IIIs); woodland suitability 
group M; wildlife suitability group 5) 


Pewamo Series 


Soils of the Pewamo series formed in calcareous clay 
loam ior silty clay loam till in level areas and depressions 
on till plains and low moraines. These soils are widely 
distributed throughout the southern two-thirds of the 
county. The larger areas, however, occur in the eastern 
part. The native vegetation was hardwood forest con- 
sisting largely of water maple, elm, basswood, and ash. 

Typical profile of Pewamo clay loam: 

Ap--O0 to 8 inches, very dark gray (10YR 3/1) clay loam; 


moderate, medium, granular structure; firm; high or- 
ganic-matter content; neutral; abrupt, smooth bound- 


ary. 

Al12—8 to te inches, very dark gray (1OYR 8/1) clay loam; 
few, medium, distinct, olive-brown (2.5Y 4/2) mot- 
tles; strong, medium, angular blocky structure; firm; 
mildly alkaline; clear, wavy boundary. 

Bg—12 to 40 inches, grayish-brown (2.5Y 5/2) heavy clay 
loam; common, medium, distinct, olive-brown (2.5Y¥ 
4/4) mottles; strong, medium, angular blocky strue- 
ture; firm; moderately alkaline; abrupt, wavy bound- 
ary. 

c—40 footen 4: olive-brown (2.5Y 4/4) clay loam; common, 
medium, faint, dark grayish-brown (2.5Y 4/2) mot- 
tles; weak, coarse, angular blocky structure; firm; 
caleareous. 

The texture of the Bg horizon ranges from clay loam 
to silty clay loam or light silty clay. The solum ranges 
from slightly acid to mildly alkaline in reaction and 
from 30 to 60 inches in thickness. 

_ Surface runoff is very slow or ponded, permeability 
is moderately slow, and the available moisture capacity 
and natural fertility are high. 

The Pewamo soils are finer textured throughout the 
solum than the Brookston soils. They are in the drain- 
age sequence that includes the well drained and mod- 
erately well drained Morley soils and the somewhat 
poorly drained Blount soils. 

Pewamo clay loam (0 to 1 percent slopes) (Pm).—This 
soil is on broad flats, in shallow basins and swales, and 
mm narrow depressions bordering natural drainageways. 
In some small areas moderately dark colored soil ma- 
terial that washed from surrounding more sloping soils 
has formed a thin surface layer only 2 to 6 inches thick. 
Included im many of the areas mapped are small scat- 
tered areas of the Brookston soils, 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and lecume-grass 
hay or pasture. A few undrained areas are in farm 
woodlots or permanent pasture. Wetness and moderately 
slow permeability are limitations. (Soil management 
unit 1.5cA (I); woodland suitability group P; wildlife 
suitability group 4) 

Pewamo loam (0 to 1 percent slopes) (Pn)—This soil 
is on broad flats, in shallow basins and swales, and in 
narrow depressions bordering natural drainageways. In 
some small areas moderately dark colored soil material 
that washed from surrounding more sloping soils has 
formed a thin surface layer only 2 to 6 inches thick. 
In some areas the surface layer is silt loam. Included 
in many of the areas mapped are small scattered areas 
of the Brookston soils, 
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Most of this soil is cleared. Adequately drained areas 
ave used for corn, wheat, oats, soybeans, and legume- 
gvass hay or pasture. A few undrained areas are in farm 
woodlots or permanent pasture. Wetness and moderately 
slow permeability are limitations. (Soil management 
unit 1.5cA (I); woodland suitability group P; wildlife 
suitability group 4) 


Plainfield Series, Slightly Acid Variant 


The Plainfield series, slightly acid variant, consists of 
well-drained soils that formed in deep, slightly acid to 
calcareous sands. These soils are on nearly level to 
gently sloping outwash plains or old glacial drainage- 
ways and on the nearly level to strongly sloping parts of 
moraines. Although they are widely distributed through- 
out the northern half of the county, the total acreage 
is small, The native vegetation consisted mainly of oaks 
and some scattered white pine and red pine. 

Typical profile of Plainfield sand, slightly acid variant: 

Ap-—-0 to 9 inches, very dark grayish-brown (10YR 38/2) 
sand; medium organic-matter content; single grain; 
loose; medium acid; abrupt, wavy boundary. 

C1—9 to 12 inches, brown (10YR 5/8) sand; single grain; 


loose; slightly acid; gradual, wavy boundary. 


C2—12 to 15 inches, yellowish-brown (10YR 5/4) sand; 


single grain; loose; slightly acid; gradual, wavy 
boundary. 

C3—15 to 30 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; slightly acid; gradual, wavy 
boundary. 

C4—30 to 48 inches, brownish-yellow (10YR 6/6) sand; 


single grain; loose; slightly acid; clear, wavy bound- 
ary. 


C5—48 inches +, yellowish-brown (10YR 5/4) sand; single 
grain; loose; neutral. 

The consistence of the C3 and C4 horizons ranges from 
very friable to loose. In some areas there is fine gravel 
in the lower horizons, 

Surface runoff is very slow, permeability is very rapid, 
and natural fertility and the available moisture capacity 
are low. 

The Plainfield soils, slightly acid variant, lack the thin 
and commonly discontinuous Bt horizons common to the 
Spinks soils, 

Plainfield sand, slightly acid variant, 0 to 6 percent 
slopes (Po8).—This soil is on broad nearly level to undulat- 
ing ridgetops and valley plains, on the uplands. In most 
areas it is similar to the soil described as typical of the 
series. In places, however, the surface layer contains 
slightly more organic matter than that of the soil de- 
seribed and is slightly darker colored. Some areas are 
stony. These areas are indicated on the soil map by 
stone symbols. Included in the areas mapped are small 
depressions in. which the Granby soils occur and small 
areas of the Spinks soils. 

This soil is used mainly for pasture or hay. A few 
small areas are used for corn, small grain, beans, and 
other general farm crops. Low natural fertility and low 
available moisture capacity are the major limitations. 
(Soil management unit 5aAB (IVs); woodland suita- 
bility group E; wildlife suitability group 7) 

Plainfield sand, slightly acid variant, 6 to 12 percent 
slopes, moderately eroded (PoC2).—This soil is on short 
rounded slopes adjacent to rivers and creeks. In most 
areas the surface layer is pale-brown sand. There are 

244-436—67-——6 


a few areas in which it is loamy sand. Shallow gullies 
have formed in some places. Included in mapping were 
small areas of the Spinks soils. 

Most of this acreage is idle or in second-growth forest 
and shrubs. Low natural fertility and low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 5aC (VIs); woodland suitability group E; 
wildlife suitability group 7) 

Plainfield sand, slightly acid variant, 12 to 18 percent 
slopes, moderately eroded (PoD2).—This soil is on short 
convex slopes on the uplands, and on short slopes adja- 
cent to valleys and lowlands. The surface layer com- 
monly is pale-brown sand. However, in some small areas 
it is loamy sand, and in others the yellowish-brown layer 
is exposed over much iof the area. Shallow gullies have 
formed in some places. 

Most of this soil is idle or under a cover of wild 
vegetation. Low natural fertility and low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 5aD (VIIs) ; woodland suitability group E; 
wildlife suitability group 7) 

Plainfield sand, slightly acid variant, 18 to 25 percent 
slopes, moderately eroded (PoE2)—This soil is on short 
convex slopes on the uplands, and on short slopes adja- 
cent to rivers and creeks. ‘The surface layer is pale- 
brown sand. Included in the areas mapped are small 
areas that have a gradient of more than 25 percent, and 
small areas of Spinks soils. 

Most of this soil is idle. Trees have been planted in 
some areas. Low available moisture capacity, low nat- 
ural fertility, and moderately steep slopes are the major 
limitations (Soil management unit 5aF (VIIs) ; wood- 
land suitability group E; wildlife suitability group 7) 


Rifle Series 


In the Rifle series are soils that formed in deep, 
medium to very strongly acid organic deposits consisting 
largely of woody materials, reeds, sedges, and grasses. 
These soils occur in small level areas and in slight de- 
pressions on outwash plains, lake plains, till plains, and 
moraines. They are widely distributed throughout the 
county. The native vegetation consisted mainly of elm, 
ash, tamarack, red maple, white cedar, aspen, and willow. 

Typical profile of Rifle muck: 

1—0 to 10 inches, black (10YR 2/1) muck; weak, medium, 
granular structure; friable; mixed woody and fibrous 
materials; slightly acid; gradual, wavy boundary. 

2-10 to 19 inches, dark-brown (10YR 4/2) peat; moderate, 
medium, granular structure; friable; mixed woody 
and fibrous materials; strongly acid; clear, wavy 
boundary, 

3—19 to 24 inches, yellowish-brown (10YR 5/4) fibrous peat; 
weak, thick, platy structure; friable; medium acid. 

The combined thickness of the No. 1 and No. 2 hori- 
zons ranges from 4 to 20 inches. These horizons gen- 
erally contain a large amount of woody material, and 
in many places there are partly decomposed logs, In 
some areas, however, the amount of woody material in 
the No. 1 and No. 2 horizons is small. 

Unless the Rifle soils are artificially drained, the water 
table remains near the surface much of the time. Sur- 
face runoff is very slow or ponded, permeability is mod- 
erate, and the available moisture capacity is high. Nat- 
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ural fertility is only moderately high because of the 
unbalanced proportions of essential plant nutrients. 
Wind erosion is a hazard if these soils are cleared. 

The Rifle soils differ from the Tawas, Linwood, and 
Willette soils in that they are less decomposed, slightly 
more strongly acid, and thicker than 42 inches to the 
mineral substratum. They are more strongly acid and 
less decomposed than the Carlisle and Lupton soils. 

Rifle muck (Rm).——This soil is on swampy flats on the 
lowlands. In places, it is closely associated with Cazlisle 
muck, and small areas of the Carlisle soil were included 
in a few of the areas mapped. 

Drained areas are used for onions and potatoes. A 
large acreage is wooded, and a small acreage is in hay. 
Fixcess wetness, wind erosion, and unbalanced natural 
fertility are the major limitations. (Soil management 
unit MeA. (ITIw); woodland suitability group J; wild- 
life suitability group 8) 


Saranac Series 


The Saranac series consists of poorly drained and very 
poorly drained soils that formed in deep, medium or 
heavy clay loam or silty clay loam alluvium that washed 
from calcareous glacial drift. These soils are relatively 
extensive along the Grand and Maple Rivers. 

Typical profile of Saranac clay loam: 

Ap—0 to 8 inches, very dark gray (10YR 38/1) clay loam; 
moderate, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A12—8 to 10 inches, very dark gray (10YR 3/1) clay loam; 
few, fine, distinct, yellowish-brown (10YR 5/4) mot- 
tles; moderate, fine, subangular blocky structure; 
firm; calenreous; gradual, wavy boundary. 
to 20 inches, dark-gray (N 4/0) silty clay loam; 
common, medium, distinct, dark-brown (7.5YR 4/4) 
and dark yellowish-brown (10YR 4/4) wmotitles; 
weak, medium, subangular blocky structure; firm; 
ealeareous; diffused, smooth boundary, 

Cg—20 to 66 inches +, gray (5Y 5/1) silty clay loam; many, 
medium, distinct, yellowish-brown (10YR 5/4), 
strong-brown (7.5YR 5/6), and yellowish-red (5YR 
5/8) mottles; weak, coarse, subangular blocky struc- 
ture grades to massive in the lower part; firm; cal- 
careous. 


Unless the Saranac soils are drained, the water table 
is near the surface much of the time. Surface runoff is 
very slow or ponded. Flooding is a problem. Perme- 
ability is moderately slow, and the available moisture 
capacity and fertility are moderately high. These soils 
dry out slowly in spring, and farm machinery readily 
bogs down if the soils are farmed. 

The Saranac soils formed in finer textured alluvium 
than the Sloan soils. They are in the drainage sequence 
that includes the somewhat poorly drained Shoals soils, 
heavy subsoil variant, 

Saranac clay loam (0 to 1 percent slopes) (Sa)—This 
soil is on Jow-lying flats and in depressions on flood 
plains, along rivers and creeks. Although the surface 
layer is dominantly clay loam, ina few areas it is silty 
clay loam. Thin layers of sandy material commonly 
occur below a depth of 50 inches, and in some places 
there is a very dark gray buried layer below a depth 
of 40 inches. Included in the areas mapped are small 
slightly elevated swells or benches on which Shoals clay 
loam, heavy subsoil variant, occurs. 


Bg—10 


Most of this soil is cleared. Adequately drained areas 
are used principally for corn and soybeans. Some areas 
are used for hay or pasture, and small areas are in farm 
woodlots or permanent pasture. Excess wetness and 
occasional flooding are the major limitations. (Soil 
management unit L-2cA (IIIw); woodland suitability 
group O; wildlife suitability group 4) 

Saranac silt loam (0 to 1 percent slopes) (Sc)—This soil 
is on low-lying flats and in depressions on flood plains, 
along rivers and creeks. The surface layer in most areas 
is silt loam. Ina few small areas it is loam. Thin layers 
of sandy material commonly occur below a depth of 50 
inches. In places there are sufficient stones to severely 
limit the use of this soil for crops. These areas are in- 
dicated on the soil map by stone symbols. Included in 
mapping were some low benches on which the lighter 
colored, somewhat poorly drained Shoals soils occur. 

Most of this soil is cleared. Adequately drained areas 
are used principally for corn and soybeans. Some areas 
are used for hay or pasture, and small areas are in farm 
woodlots or permanent pasture. Excess wetness and 
occasional flooding are the major limitations, (Soil man- 
agement unit L-2cA. (IIIw) ; woodland suitability group 
O; wildlife suitability group 4) 


Sebewa Series 


The Sebewa series consists of poorly drained and very 
poorly drained soils that formed in calcareous silty and 
loamy outwash material that is from 24 to 42 inches 
thick over stratified calcareous sand and gravel. These 
soils are in level areas and depressions on outwash plains, 
valley trains, and moraines. They are fairly widely dis- 
tributed throughout the southern two-thirds of the 
county. The native vegetation was hardwood forest con- 
sisting mainly of elm, ash, shagbark hickory, maple, and 
swamp white oak. 

Typical profile of Sebewa loam: 


Ap—0 to 10 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; high organic-matter 
content; slightly acid; abrupt, smooth boundary. 

B21g—10 to 18 inches, dark-gray (10YR 4/1) light clay loam; 
few, fine, faint, dark yellowish-brown (10YR 4/4) 
mottles; strong, medium, subangular blocky = struec- 
ture; firm; slightly acid; clear, wavy boundary. 

B22g—18 to 18 inches, dark grayish-brown (10YR 4/2) clay 
loam: common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; moderate, medium, subangular 
blocky structure; firm; thin clay films on numerous 
peds; neutral; gradual, wavy bovndary. 

B238e—18 to 36 inches, grayish-brown (2.5Y 5/2) gravelly 
elay loam; common, medium, distinct, yellowish- 
brown (10¥R 5/6) mottles; weak, coarse, subangular 
blocky structure; firm; neutral; abrupt, wavy bound- 
ary. 

TIC—86 inches +, grayish-brown (2.5Y 5/2) stratified sand 
and gravel; common, medium, distinct, yellowish- 
brown (10YR 5/4) mottles; single grain; loose; cal- 
careous, 


The color of the Ap horizon ranges from black (10YR 
9/1) to very dark gray (10YR 3/1) or very dark brown 
(10YR 2/2). In some areas there is a very dark gray 
(10YR 8/1) A12 horizon, 2 to 5 inches thick, below the 
Ap horizon. The B21g horizon ranges from heavy loam 
to light clay Joam or gravelly clay loam, the B22¢ hori- 
zon, from sandy clay loam to gravelly clay loam or clay 
loam; and the B28e@ horizon, from heavy sandy loam to 


IONIA COUNTY, MICHIGAN 73 


loam, gravelly clay loam, or clay loam. The texture of 
the IIC horizon ranges from stratified sand and gravel to 
dominantly sand or dominantly gravel. 

Surface runoff is very slow or ponded. Permeability is 

moderate in the solum and rapid in the substratum. The 
available moisture capacity is moderate, and natural fer- 
tility is moderately high. 
_ The Sebewa soils are in the drainage sequence that 
includes the well drained Fox soils, the moderately well 
drained Tonia soils, and the somewhat poorly drained 
Matherton soils. They are finer textured throughont the 
solum than the Gilford soils, and they contain more gravel 
than the Berville soils, which are underlain by loam to 
silty clay loam. 

Sebewa loam (0 to 1 percent slopes) (Sd)—This soil is 
on broad flats or in basins and swales on the valley plains, 
and in swales and narrow depressions bordering natural 
drainageways on high terraces. The surface layer is dom- 
inantly loam. In some areas, however, it contains a high 
percentage of silt, and in others it is sandy Joam. Ina 
few small areas moderately dark-colored material that 
washed from surrounding more sloping soils has formed a 
surface layer only 2 to 6 inches thick, and in places there 
is a thin Jayer of black muck on the surface. Included in 
mapping were small arcas of the more sandy Gilford 
soils, 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, soybeans, white beans, and leg- 
ume-grass hay or pasture. A few undrained areas are in 
farm woodlots or permanent pasture, Excess wetness is a 
major limitation. (Soil management unit 8cA (TIw); 
woodland suitability group W; wildlife suitability group 
2) 


Selkirk Series 


The Selkirk series consists of somewhat poorly drained 
soils that formed in reddish or pinkish calcareous silty 
clay or clay till. These soils are on the level to gently 
sloping parts of till plains and low moraines. They are 
fairly widely distributed throughout the northern third 
of the county. The native vegetation consisted of mixed 
stands of hardwoods and conifers, mainly maple, ash, 
beech, elm, ironwood, and some white cedar, white pine, 
and red pine. 

Typical profile of Selkirk silt loam: 


Ap—0 to 7 inches, very dark grayish-brown (1OYR 3/2) silt 

loam; moderate, fine, granular structure; friable ; 

medium organic-matter content; slightly acid; 
abrupt, smooth boundary. 

to 11 inches, light brownish-gray (10YR 6/2) silt 

Joam; common, fine, faint, yellowish-brown (10YR 

5/4) mottles in the lower part; moderate, medium, 

platy structure; friable; slightly acid; clear, wavy 

boundary. 

Bt—11 to 21 inches, brown (7.5¥R 5/4) silty clay; many, 
medium, distinct, dark yellowish-brown (10YR 4/4) 
mottles; strong, medinm, angular blocky structure; 
very firm; slightly acid; abrupt, irregular boundary. 

Cg—21 to 66 inches, reddish-gray (5YR 5/2) silty clay; many, 
coarse, distinct, strong-brown (7.5YR 5/G) mottles; 
strong, medium, angular blocky structure; plastic 
when wet, very firm when moist, hard when dry; 
calcareous, 


The depth to mottling ranges from 7 to 15 inches. The 
Bt horizon is reddish brown (5YR 5/4) in some areas. 


A2g—T 


The depth to the Cg horizon ranges from 14 to 25 inches, 
The loamy sand type represents soils that have a thin 
deposit of loamy sand over the clay or silty clay. 

Surface runoff is low, permeability is slow or very slow, 
natural fertility is moderately high, and the available 
moisture capacity is high. 

The Selkirk soils are in the drainage sequence that 
includes the well drained and moderately well drained 
Kent soils and the very poorly drained Bergland soils. 
They are finer textured throughout the solum than the 
Kawkawlin soils. 

Selkirk loamy sand, 0 to 2 percent slopes (SeA)—This 
soil is in narrow level or nearly Jevel areas on the up- 
lands. It commonly occurs as low isolated flats that are 
at slightly higher elevations than adjacent low swampy 
areas and areas of deep sand. The surface layer of 
loamy sand is from 7 to 12 inches thick over clay or silty 
clay. This soil commonly is associated with the Mont- 
calm, Chelsea, and Mancelona soils. Included in the 
areas mapped are small shallow depressions in which the 
Bergland soils occur. 

Most of this soil is cleared. Adequately drained areas 
are used principally for corn, wheat, oats, and legume- 
grass hay or pasture. Undrained areas are in farm wood- 
lots or permanent pasture. Excess wetness, a fluctuating 
water table, and slow or very slow permeability are the 
major limitations. (Soil management unit 1bAB (ITIw) ; 
woodland suitability group Z; wildlife suitability group 


Selkirk silt loam, 0 te 2 percent slopes (SfA}.—This soil 
is on narrow flat ridgetops and in shallow swales on the 
uplands, generally adjacent to broad drainageways and 
low swampy areas. The surface layer commonly is very 
dark grayish-brown silt loam and contains a moderate 
amount of organic matter. In a few small areas it is 
loam. Included in most of the areas mapped are small 
areas of the Bergland soils that occur in small shallow 
depressions. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, and legume-grass hay or 
pasture. Undrained areas are in farm woodlots or perma- 
nent pasture. Excess wetness, a fluctuating water table, 
and slow or very slow permeability are the major limita- 
tions. (Soil management unit IbAB (ITTw); woodland 
suitability group Z; wildlife suitability group 4) 


Shallow Sandy Land 


Shallow sandy land (Sg]—This miscellaneous land type 
consists of well drained and moderately well drained soils 
that formed in loamy sand and sand, underlain by sand- 
stone bedrock at a depth of 7 to 30 inches. The native 
vegetation consisted mainly of oaks and hickory. Only 
one area occurs in the county. This area is on gently slop- 
ing high terraces along the Grand River, about 8 miles 
east, of the town of Tonia. 

The individual layers of this soil are thin. Over much 
of the area the upper layers are loamy sand. These com- 
monly are underlain at a depth of about 16 inches by 
light sandy loam, The upper part of the solum has weak 
granular structure, and in places contains numerous 
rounded stones and pebbles. The lower part is loose to 
massive. The color ranges from very dark gray in the 


74 SOIL SURVEY 


uppermost 2 inches to red at a depth of about 7 inches. 
The reaction ranges from neutral in the uppermost 2 
inches to medium acid below a depth of about 4 inches. 
The depth to sandstone bedrock ranges from 7 to 30 
inches but generally is about 24 inches. Where bedrock is 
at a depth of about 80 inches, there commonly is a perched 
water table. The sandstone ordinarily is soft and pow- 
dery in the uppermost 2 or 3 inches. : 

Surface runoff is slow or very slow, permeability is 
rapid, and the available moisture capacity and natural 
fertility are low. 

All of this acreage is wooded. Dronghtiness, low natu- 
ral fertility, and shallowness to bedrock are the major 
limitations. (Soil management unit 4/RaB (TVs) ; wood- 
land suitability group C; wildlife suitability group 5) 


Shoals Series 


The Shoals series consists of somewhat poorly drained 
soils that formed in deep stratified silt loam, light clay 
loam, or light silty clay loam on nearly level flood plains. 
These soils are widely scattered throughout the county, 
but most areas are small. The native vegetation consisted 
mainly of elm, ash, beech, sycamore, swamp white oak, 
and hickory. 

Typical profile of Shoals loam: 

Ap—O to 10 inches, very dark gray (10YR 8/1) loam; weak, 
fine, granular structure; friable; mildly alkaline; 
abrupt, smooth boundary. 

C1—10 to 24 inches, dark yellowish-brown (1LOYR 4/4) silt 
loam; common, fine, distinct, light yellowish-brown 
(10YR 6/4) mottles; weak, medinm, granular struc- 
ture; friable; mildly alkaline; gradual, wavy bound- 
ary. 

C2—24 to 86 inches, pale-brown (10YR 6/3) loam; common, 
fine, distinct, brownish-yellow (1O¥R 6/8) mottles; 
weak, fine, granular structure; friable; mildly alka- 
line; gradual, wavy boundary. 

C8—36 to 49 inches, very pale brown (1O¥R 7/8) silt Ioain; 
common, medium, distinct, brownish-yellow (10YR 
6/8) mottles; weak, fine, granular structure; friable; 
mildly alkaline; gradual, wavy boundary. 

C4g—49 inches ++, light brownish-gray (1OYR 6/2) loam; 
common, medium, distinct, brownish-yellow (10YR 
6/8) mottles; weak, fine, granular structure; friable; 
numerous very dark brown (10YR 2/2) organic con- 
cretions; calcareous, 

In some areas the Ap horizon is dark grayish brown 

E ; gray 

(10YR 4/2) or very dark grayish brown (10YR 3/2). 
Below the surface layer, the texture ranges from loam to 
silt Joam, light clay loam, or light silty clay loam. The 
depth to the mottling ranges from 6 to 18 inches. In 
many areas there are very dark brown (10YR 2/2) 
organic concretions in the C horizon. The Ap and C hori- 
zons range from neutral to calcareous in reaction. 

Surface runoff is very slow, permeability is moderate, 
and the available moisture capacity and natural fertility 
are moderately high. 

The Shoals soils are finer textured than the Ceresco 
soils. They are in the drainage sequence that includes 
the well drained Genesee soils, the moderately well 
drained Eel soils, and the poorly drained and very poorly 
drained Sloan soils. 

In Tonia County, the Shoals soils are mapped as a com- 
plex with the Ceresco soils. 


Shoals Soils, Heavy Subsoil Variant 


Shoals soils, heavy subsoil variant, formed in medium 
or heavy clay loam or silty clay loam alluvium that 
washed from areas of highly calcareous glacial drift. 
These soils are somewhat poorly drained. They occur in 
level or nearly Jevel areas and in slight depressions on 
bottom lands along rivers and creeks. Most of the acre- 
age is along the Grand and Maple Rivers. The native 
vegetation consisted mainly of elm, swamp white oak, 
poplar, and water maple. 

Profile of Shoals clay loam, heavy subsoil variant: 

Ap—0 to 10 inches, very dark gray (10YR 3/1) clay loam; 
moderate, fine, granular structure; friable; mildly 
alkaline; abrupt, smooth boundary. 

Clg—10 to 26 inches, grayish-brown (10YR 5/2) heavy silty 
clay loam; common, medinm, distinct, weak-red 
(2.5YR 5/2), strong-brown (7.5YR 5/8), and olive 
(5Y¥ 5/6) mottles; moderate, fine, subangular blocky 
structure; firm; ealeareous; diffuse, wavy boundary. 

C2g—26 to 50 inches, grayish-brown (10YR 5/2) heavy silty 
clay loam; common, medium, distinet, strong-brown 
(75YR 5/G-5/8) and yellowish-brown (10YR 5/6) 
mottles; weak, medium, subangular blocky structure; 
firm; calcareous; diffuse, wavy boundary. 

C3—50 inches +, light brownish-gray (10YR 6/2) heavy silty 
clay loam; common, medium, distinct, strong-brown 
(7.5YR 5/8), yellowish-brown (10YR 5/6), and very 
pale brown (10¥R 7/3) mottles; massive; firm; cal- 
careous, 

The depth to mottling ranges from 7 to about 15 inches. 
Thin strata of clay and loam occur at various depths in 
the C horizon, and in some areas there are thin strata of 
sandy material below a depth of 42 inches. Where these 
soils are closely associated with the typical Shoals soils, 
the Clg and C2e¢ horizons are medium silty clay loam or 
medium clay Joam and contain several thin layers of 
heavy loam or heavy silt loam, 

Surface runoff is slow, permeability is moderately slow 
or slow, and natural fertility and the available moisture 
capacity are moderately high or high. 

Shoals soils, heavy subsoi] variant, are in the drainage 
sequence that includes the poorly drained and very poorly 
drained Saranac soils. They are developing in finer tex- 
tured alluvium than the typical Shoals soils. 

Shoals clay loam, heavy subsoil variant (0 to 1 per- 
cent slopes) (Sh)—This soil is on bottom lands along rivers 
and creeks, commonly on the floor of old oxbows and 
stream meanders. The surface layer in most places is 
clay loam. However, there are some small areas, gener- 
ally slight depressions, in which the surface layer is silty 
clay Jonm. In some areas thin layers of sandy material 
occur below a depth of 42 inches. Included in mapping 
were some small depressions in which the wetter, darker 
colored Saranac soils occur. 

Most of this soil is cleared. Tf drainage is ade- 
quate, the principal crops are corn, soybeans, and white 
beans. Oats, wheat, and hay are also grown. Some areas 
ave in farm woodlots or permanent pasture. Tixcess wet- 
ness, lack of organic matter, and occasional flooding are 
the major limitations. (Soil management unit L-2cA 
(TITw); woodland suitability group O; wildlife suit- 
abilty group 4) 

Shoals loam, heavy subsoil variant (0 to 1 percent 
slopes) (Sk}—This soil is on level bottom lands along rivers 
and erecks. Although the surface layer is dominantly 
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loam, in a few areas the texture is silk loam. In some 
areas thin layers of sandy material occur below a depth of 
42 inches. 

Where this soil is closely associated with the typical 
Shoals soil, small areas of the Shoals soil were included in 
mapping. Also included were small depressions in which 
the wetter, darker colored Saranac soils occur. 

Most of this soil is cleared. If drainage is adequate the 
principal crops are corn, soybeans, and white beans. 
Oats, wheat, hay, and pasture crops are also grown. 
Small areas are in farm woodlots or permanent pasture. 
Excess wetness, lack of organic matter, and occasional 
flooding are the major limitations. (Soil management 
unit L-2cA. (TIIw) ; woodland suitability group O; wild- 
life suitability group 4) 

Shoals sandy loam, heavy subsoil variant (0 to 1 per- 
cent slopes) {S!) —This soil is on level bottom Jands along 
rivers and creeks. Some areas adjoin the rivers and 
ereeks. The texture of the surface layer is dominantly 


sandy loam, but in a few areas it is fine sandy loam, The 
sandy material extends to a depth of 10 to 12 inches. The 
underlying layers are clay loam or silty clay loam. | With- 


in the areas mapped are small depressions in which the 
wetter, darker colored Saranac soils occur. 

Most of this soil is cleared. Tf dr ainage is adequate, the 
principal crops are corn, soybeans, and white beans. 
However, this soil is also used for oats, wheat, hay, and 
pasture. Small areas are in farm woodlots or permanent 
pasture. ixcess wetness, maintenance of organic matter 
in the surface layer, and occasional flooding are major 
management problems. (Soil management “unit, L-2cA. 
(ILLw) : woodland suitability group O; wildlife suitability 
group 4) 


Sims Series 


In the Sims series are poorly dr ained and. very poorly 
drained soils that formed in clay loam and silty clay loam 
till in Jevel and nearly level areas and in slight depres- 
sions, on till plains and moraines. These soils are widely 
distributed throughout the northern third of the county. 
They developed under hardwood forest consisting largely 
of water maple, elm, basswood, ash, and swamp white oak. 

Typical profile of Sims clay loam: 


Ap—oO to 8 inches, very dark brown (10YR 2/2) clay loam; 
moderate, medium, granular structure; firm; slightly 
acid; abrupt, smooth boundary. 

B21g—S to 13 inches, light brownish-gray (10YR 6/2) silty 
clay loam; few, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; moderate, medium, sub- 
angular blocky structure; firm; neutral; gradual, 
wavy boundary. 

B22g—13 to 22 inches, gray (10YR 6/1) silty clay loam; 
common, medium, distinct, brownish-yellow (10YR 
6/6) and yellowish-brown (10YR 5/8) mottles; 
strong, medium, angular blocky structure; firm; 
mildly alkaline; gradual, wavy boundary. 

B23g—22 to 38 inches, gray (10YR G/1) heavy silty clay 
loam; common, medium, distinet, brownish-yellow 
(10¥R 6/6) and brown (10¥R 5/3) mottles; strong, 
coarse, angular blocky structure; firm; mildly al- 
kaline; abrupt, wavy boundary. 

Cg-—-38 inches +-, gray (10¥R 6/1) silty clay loam; common, 
medium, distinct. brownish-yellow (10YR 6/8) mot- 
tles; massive; firm; calcareous. 


In places there is a very dark brown or black layer 
between the Ap hovizon and the B2ig horizon. This 


layer consists of that part of the A1 horizon that is not 
mixed with the Ap horizon. In some areas the texture of 
the B23g horizon is clay loam or light silty clay. The 
depth to the Cg horizon ranges from 90 to about 40 inches. 

Surface runoff is very slow or ponded, permeability is 
moderately slow, and the available moisture capacity and 
natural fertility are moderately high. 

The Sims soils are in the drainage sequence that in- 
cludes the well drained and moderatel y well drained 
Nester soils and the somewhat poorly drained Kawkawlin 
soils. They have a coarser textured B horizon than the 
Bergland soils, which are underlain by silty clay or clay, 
and they are finer textured throughout the solum than the 
Brookston soils, which are underlain by loam or silt loam. 

Sims clay loam (0 to 1 percent slopes) (Sm).—This soil is 
on broad flats, in shallow basins and swales, and in nar- 
row depressions bordering natural drainageways. The 
texture of the surface layer is dominantly clay loam, but 
in some places moderately dark colored soil material that 
washed from surrounding more strongly sloping soils has 
formed a thin surface layer only 2 to 6 inches thick. This 
soil occurs mainly as small areas. Consequently, except, 
for some small scattered areas of the Brookston soils, the 
areas mapped contain few inclusions of other soils. 

Most of this soil is cleared. Adequately drained areas 
are used principally for corn, wheat, oats, white ‘beans, 
soybeans, and legume-grass hay or pasture. A. few un- 
drained areas are in farm woodlots or permanent pasture. 
Excess wetness and moderately slow or slow permeability 
are the major limitations. (Soil management unit 1.5cA 
(I); woodland suitability group P; wildlife suitability 
group 4) 

Sims loam (0 to 1 percent slopes) (Sn)—This soil is on 
broad flats, in shallow basins and swales, and in narrow 
depressions bordering natural drainageways. In some 
areas, moderately dark: colored soil material that, washed 
from surrounding more strongly sloping soils has formed 
a thin surface layer only 2 to 6 inches thick. ‘The texture 
of the second and third Jayers is commonly clay loam. 
Some of the Jarger areas mapped include small scattered 
areas of the Brookston soils. 

Most of this soil is cleared. Adequately drained areas 
are used principally for corn, wheat, oats, white beans, 
soybeans, and legume-grass hay or pasture. Undrained 
areas are in farm woodlots or permanent pasture. Excess 
wetness and moderately slow or slow permeability are the 
major limitations. (Soil management unit 1.5cA (I); 
woodland suitability group P; w idlife suitability group 4) 


Sloan Series 


The Sloan series consists of poorly drained and very 
poorly drained soils that formed in deep stratified loam, 
silt loam, light clay loam, and light silty clay loam in level 
or nearly Tevel areas and clepressions on bottom lands, 
along rivers and creeks. ‘These soils are widely scattered 
throughout the county but are mostly along the Maple and 
Grand Rivers. The native vegetation consisted mainly 
of elm, ash, sycamore, and soft maple. 

Typical profile of Sloan loam: 

Ap—0 to 10 inches, very dark gray (10YR 8/1) loam; weak, 
fine, granular structure; friable; relatively high or- 


ganic-matter content; mildly alkaline; abrupt, smooth 
boundary. 
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A12—10 to 18 inches, very dark grayish-brown (10YR 38/2) 
loam; few, fine, distinct, dark yellowish-brown (10YR 
4/4) mottles; weak, fine, granular structure; fri- 
able; mildly alkaline; gradual, wavy boundary. 

Bg—18 to 36 inches, gray (10YR 5/1) loam; common, fine, 
distinct, olive-yellow (2.5Y 6/6) and brownish-yel- 
low (10YR 6/8) mottles; weak, fine, granular struc- 
ture; friable; mildly alkaline; gradual, wavy bound- 


ary. 

Clg—a86 to 54 inches, gray (1OYR 5/1) silt loam; common, 
medium, distinct, ight olive-brown (2.5¥ 5/6) and 
brownish-yellow (10YR 6/8) mottles; weak, fine, 
granular structure; friable; mildly alkaline; grad- 
ual, wavy boundary. 

C2g—54 inches +, gray (10YR 6/1) loam; common, medium, 
distinct, pale-yellow (2.5¥ 7/4) and yellowish-brown 
(10YR 5/8) mottles; weak, fine, granular structure; 
friable; calcareous, 

The combined thickness of the Ap and A12 horizons 
ranges from 8 to 18 inches, In some areas there are very 
dark gray (10YR 3/1) organic coats in the Be horizon. 
The texture of the Cg horizon ranges from loam or silt 
loam to light clay loam or light silty clay loam. Thin 
strata of sand, sandy loam, heavy clay loam, or heavy 
silty clay loam occur below a depth of 80 inches in the 
Cig and C2g horizons. The reaction of the Cle and C2¢ 
horizons ranges from mildly alkaline to calcareous. 

Surface runoff is very slow or ponded, permeability is 
moderate, and the available moisture capacity and natu- 
ral fertility are moderately high. 

The Sloan soils are finer textured than the Cohoctah 
soils and are coarser textured than the Saranac. They 
are in the drainage sequence that includes the well drained 
Genesce soils, the moderately well drained Eel soils, and 
the somewhat poorly drained Shoals soils. 

In Tonia County the Sloan soils are mapped as com- 


plexes with the Cohoctah soils. 


Spinks Series 


In the Spinks series are well-drained soils that formed 
in calcareous or neutral loamy sand, fine sand, and sand 
drift. These soils are in nearly level or gently sloping 
areas on outwash plains or old glacial drainageways and 
on the nearly level to steep parts of moraines. They are 
widely distributed throughout the southern part of the 
county, generally below a line southwest across the county, 
along the Maple and Grand Rivers. The native vegeta- 
tion was forest consisting mostly of northern hardwoods 
and some white pine. 

Typical profile of Spinks loamy sand: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
medium organic-matter content; slightly acid; 
abrupt, smooth boundary. 

A2—7 to 25 inches, brown (10YR 5/8) loamy sand; single 
grain; loose; slightly acid; abrupt, irregular bound- 
ary. 

B21t—25 to 30 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
slightly acid; abrupt, irregular boundary. 

A2&B2t—30 to 55 inches, light yellowish-brown (10YR 6/4) 
fine sand (representing the A2 horizon) alternating 
with thin, %- to 4-inch, discontinuous bands of dark 
yellowish-brown (10YR 4/4) heavy loamy sand or 
light sandy loam (representing the B2 horizon) ; 
the A2 material is single grain and loose: the B2 


material is massive and friable; slightly acid; 
clear, wavy boundary. 


C—55 inches -+, light yellowish-brown (10YR 6/4) 


sand; single grain; loose; neutral. 

The depth to the B21t horizon ranges from 20 to 55 
inches but is dominantly between 24 and 40 inches. The 
combined thickness of the B2t horizons ranges from 8 to 20 
inches. ‘The solum ranges from medium acid to mildly 
alkaline in reaction, and the C horizon from neutral to 
calcareous. The depth to the C horizon ranges from 30 to 
66 inches. 

Surface runoff is slow to medium, permeability is mod- 
erately rapid or rapid, the available moisture capacity is 
moderately low or low, and natural fertility is low. 

The Spinks soils are associated with the Boyer and 
Lapeer soils and with the Plainfield soils, slightly acid 
variant. They have a coarser textured, less developed B 
horizon than the Boyer and are underlain by loamy sand 
or fine sand instead of stratified sand and gravel. The 
Spinks soils are coarser textured throughout the solum 
than the Lapeer soils, which are underlain by sandy loam. 
They ave finer textured than the Plainfield soils, slightly 
acid variant. 

Spinks loamy sand, 0 to 2 percent slopes (SpA).—This 
soil is on outwash plains and in old glacial drainageways 
(fig. 6). The water table is nearer the surface in this soil 
than in the more strongly sloping Spinks soils. Conse- 
quently, in dry years, crops ordinarily are less affected by 
the moderately low available moisture capacity. 

Most. of this soil is used for corn, small grain, field 
beans, meadow crops, and other general farm crops. A 
few small areas are forested. Moderately low natural 
fertility and moderately low available moisture capacity 
are the major Hmitations. (Soil management unit 424. 
(ITIs) ; woodland suitability group E; wildlife suitability 
group 5) 

Spinks loamy sand, 2 to 6 percent slopes (SpB).—A 
profile of this soil is like the one described as typical of 
the series. This soil occurs mainly on ontwash plains and 
moraines. 

Most of the acreage is cultivated, some areas are used 
for pasture, and a few areas are forested. The crops com- 
monly grown are corn, small grain, field beans, and mead- 
ow crops. Low natural fertility and moderately low 
available moisture capacity are the major limitations, 
(Soil management unit 4aB (ITIs); woodland suitability 
group E; wildlife suitability group 5) 

Spinks loamy sand, 2 to 6 percent slopes, moderately 
eroded (SpB2).—This soil ocenrs mainly on ontwash plains 
and moraines. The present surface layer consists of a 
mixture of remnants of the original dark grayish-brown 
surface soil and material from the brown subsurface 
layer. It is more yellow in color and contains Jess organic 
matter than that of the soi] described as typical of the 
series. In some small areas, shallow gullies have formed, 
and in these the brown subsurface layer is exposed. 

Most of this soil is used for corn, small grain, field 
beans, meadow crops, and other gencral farm crops. Mod- 
erately low available moisture capacity and low natural 
fertility are the major limitations. (Soil management 
unit 4aB (IIIs); woodland suitability group E; wildlife 
suitability group 5) 

Spinks loamy sand, 6 to 12 percent slopes, moderately 
eroded (SpC2).—This soil occurs on the sloping parts of 
moraines. The slopes are irregular and are seldom more 


loainy 
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Figure 6.—Profile of Spinks loamy sand. When dry and not pro- 
tected by vegetation, this droughty soil is subject to wind erosion. 


than 150 feet in length. <A large part of the original sur- 
face layer has been removed by erosion. The present sur- 
face layer consists of a mixture of the remaining dark 
grayish-brown surface soil and material from the brown 
subsurface layer. In some places there are shallow gullies 
in which the brown subsurface layer is exposed. Included 
in the areas mapped are a few uneroded areas in which 
the surface layer is darker colored than that of this soil. 
This soil is used mainly for corn, small grain, and 
meadow crops. Some arcas are used for pasture. <A con- 
siderable acreage has been abandoned and is in various 
stages of reforestation. Susceptibility to erosion, moder- 
ately low available moisture capacity, and low natural 
fertility are the major limitations. (Soil management 


unit 4aC (IIe); woodland suitability group E; wildlife 
suitability group 5) 

Spinks loamy sand, 6 to 12 percent slopes, severely 
eroded (SpC3)-—This soil is on the sloping parts of 
moraines, All of the original surface layer and a con- 
siderable part of the subsurface layer have been lost 
through erosion. The present surface layer is brown 
loamy sand that contains little organic matter. In many 
areas there ave deep gullies in which the dark-brown sub- 
soil commonly is exposed, 

Although most of this soil is no longer cultivated, 
much of the acreage is pastured. Abandoned areas are 
gradually reforesting. Pine has been planted in a few 
areas. ‘The severe erosion, moderately low available 
moisture capacity, and low natural fertility are the major 
limitations. (Soil management unit 4aC3 (IVe); wood- 
land suitability group E; wildlife suitability group 5) 

Spinks loamy sand, 12 to 18 percent slopes, moder- 
ately eroded (SoD2)—This soil is on strongly sloping up- 
lands. Erosion has removed a large part of the surface 
layer. The present surface layer is a brown loamy sand 
that consists of a mixture of the remaining dark grayish- 
brown surface layer and material from the brown sub- 
surface layer. Included in a few of the areas mapped 
are small uneroded wooded areas. 

Much of this soil is pastured. A few areas are used 
for small grain, Some areas have been abandoned and 
ave gradually reforesting. Susceptibility to erosion, 
moderately low available moisture capacity, and low 
natural fertility are the major limitations. (Soil man- 
agement unit 4aD (IVe); woodland suitability group E; 
wildlife suitability group 5) 

Spinks loamy sand, 12 to 18 percent slopes, severely 
eroded (SpD3).—This soil is on strongly sloping uplands. 
All of the original surface layer and a considerable part 
of the subsurface layer have been lost through erosion. 
The present surface Jayer is brown Icamy sand and con- 
tains little organic matter. Numerous gullies have formed 
in some areas, and in many places the dark-brown subsoil 
is exposed. 

This soil is no Jonger cultivated. Although some areas 
ave used for limited pasture, many areas have been aban- 
doned. Pine has been planted in some places. The se- 
vere erosion, moderately lew available moisture capacity, 
and low natural fertility are the major limitations. 
(Soil management unit 4aD3 (VIe); woodland suitabil- 
ity group I; wildlife suitability group 5) 


Tawas Series 


In the Tawas series are very poorly drained soils that 
formed in mixed organic deposits consisting largely of 
woody materials, reeds, sedges, and grasses. These cle- 
posits are from 12 to 42 inches thick over sand, loamy 
sand, and fine gravel. The Tawas soils occur mainly in 
level areas and in slight depressions on Jake plains, out- 
wash plains, till plains, and moraines. Although they 
are widely distributed throughout the county, the major 
part of the total acreage is in the southern part. The 
native vegetation consisted principally of soft maple, 
elm, ash, and an understory of reeds, grasses, and sedges. 
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Typical profile of Tawas muck: 


1—0 to 12 inches, black (10YR 2/1) muck; weak, fine, 
granular structure; friable; contains numerous 
fragments of partially decomposed woody materials; 
slightly acid; gradual, wavy boundary, 

2—12 to 20 inches, very dark grayish-brown (10YR 3/2) 
muck; weak, coarse, granular structure; friable; 
numerous fragments of various sized pieces of par- 
tially decomposed wood and remains of a few rec- 
cognizable fibrous plants; slightly acid; gradual, 
wavy boundary. 

8—20 to 82 inches, dark yellowish-brown (10YR 4/4) peat; 
weak, thick, platy structure; friable; primarily 
fibrous organic material and some woody material; 
slightly acid; abrupt, wavy boundary. 

IIC—32 inehes +, very pale-brown (10¥R 7/3) sand; many, 
coarse, distinct, yellowish-brown (10YR 5/6) mot- 
tles; single grain; loose; mildly alkaline. 

In places the color of horizon No. 1 is very dark brown 
(10YR 2/2). In some areas both the No. 2 and No. 8 
horizons are peat, and in others both are muck. The 
texture of the IIC horizon ranges from sand to loamy 
sand, lormy fine sand, or fine gravel. The reaction of 
the organic material ranges from medium acid to 
neutral. 

Surface runoff is very slow or ponded, permeability 
is moderately rapid, and the available moisture capacity 
is high. Natural fertility is only moderately high be- 
cause of the unbalanced proportion of essential plant 
nutrients. Wind erosion is a hazard if these soils are 
cleared. ; 

The Tawas soils are underlain by sand, loamy sand, 
or fine gravel, whereas the Linwood and Willette soils 
are underlain by loam and clay loam respectively. In 
the Tawas soils, the depth to the mineral substratum is 
12 to 42 inches, and in the Carlisle soils, it is more than 
42 inches. 

Tawas muck (0 to 1 percent slopes) (Ta)—This soil is 
im potholes or swales on the uplands and on swampy 
flats on the lowlands. A few very small areas are gently 
sloping. Where the depth to the underlying sand, loamy 
sand, and fine gravel varies, small areas of the Carlisle 
soils were included in mapping. Small areas of 
Edwards muck were also included in some of the areas 
mapped. ; ; 

Most of this soil is cleared. If adequately drained, it 
is used for corn, sovbeans, mint, and truck crops, prin- 
cipally onions and Irish potatoes. Txcess wetness, sus- 
ceptibility to wind erosion, and unbalanced fertility are 
the major limitations. (Soil management unit M/4cA 
(IVw) ; woodland suitability group J; wildlife suitabil- 


ity group 8) 


Tuscola Series 


The Tuscola series consists of moderately well drained 
soils that formed in stratified calcareous silt, very fine 
sand, and fine sand. These soils are on level to sloping 
lake plains, deltas, and outwash plains. They are widely 
distributed throughout the southern two-thirds of the 
county. The native vegetation was hardwood forest con- 
sisting largely of maple, oak, beech, elm; and basswood. 

Typical profile of Tuscola loamy fine sand: 

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loamy 


fine sand; weak, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 


A2—7 to 11 inches, brown (10YR 5/3) fine sandy loam; 
weak, fine, granular structure; friable; slightly 
acid; clear, wavy boundary. 

ITB21—11 to 24 inches, pale-brown (10YR 6/8) silt loam; 
moderate, medium, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary. 

ITB22—-24 to 36 inches, brown (10YR 5/8) heavy silt loam; 
common, fine, distinct, light yellowish-brown (10YR 
6/4) and yellowish-brown (10YR 5/8) mottles; 
moderate, medium, subangular blocky structure; 
firm; slightly acid; abrupt, wavy boundary. 

IIC—36 inches +, pale-brown (10YR 6/8) silt; massive; 
friable; calcareous. 

The color of the Ap horizon ranges to very dark gray- 
ish brown (10YR 8/2). In some areas the A2 horizon 
has weak, thin, platy structure. The texture of the B 
horizon ranges from silt loam to sandy loam, heavy 
sandy loam, heavy fine sandy loam, light clay loam, or 
light silty clay loam. The texture of this horizon 
depends on the thickness and sequence of the underlying 
layers of silt, fine sand, and very fine sand. The texture 
of the C horizon ranges from stratified silt, fine sand, 
and very fine sand to dominantly silt or dominantly very 
fine sand or fine sand. The depth to the C horizon ranges 
from 24 to 42 inches. 

Surface runoff is slow on the nearly level soils and 
medium on the more strongly sloping soils. Permeabil- 
ity and the available moisture capacity are moderate, and 
natural fertility is moderately high. 

.The Tuscola soils are in the drainage sequence that 
includes the somewhat poorly drained Kibbie soils and 
the poorly drained and very poorly drained Colwood 
soils. They have a coarser textured B horizon than the 
Celina soils, and their B horizon varies more in texture 
than that of the Dryden soils, which developed in sandy 
Joam till. 

Tuscola soils, 0 to 2 percent slopes (TsA).—These soils 
are on low swells or hills on broad level or nearly level 
valley plains. The surface layer ranges from fine sandy 
loam to silt loam, loam, or sandy loam. It is dark gray- 
ish brown and is high in organic-matter content. Small 
depressions in which the Kibbie soils occur were included 
in some of the areas mapped. 

Mosi of the acreage is used for corn, wheat, oats, soy- 
beans, and legnme-grass hay or pasture. A few scattered 
areas are in farm woodlots. Except for a slight drain- 
age problem, the limitations are minor. (Soil manage- 
ment unit 2.5aA (I); woodland suitability group U; 
wildlife suitability group 1) 

Tuscola soils, 2 to 6 percent slopes (Ts8)—These soils 
are on undulatmg swells and rises on valley plains and 
uplands. The surface Jayer ranges from fine sandy loam 
to silt loam, loam, or sandy Joam. It is dark grayish 
brown and is medium in organic-matter content. In 
some areas there are thin layers of sand in the bottom 
layer. 

Most of the acreage is used for corn, wheat, oats, soy- 
beans, and legume-grass hay or pasture. A small acreage 
is in farm woodlots. Susceptibility to crosion is the 
major limitation. (Soil management unit 2.5aB (IIe) ; 
woodland suitability group U; wildlife suitability 
group 1) 

Tuscola soils, 2 to 6 percent slopes, moderately 
eroded (TsB2).—These soils are on undulating to gently 
sloping swells and rises on valley plains and uplands. 
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Part of the original surface layer has been removed by 
erosion, and the present surface layer ranges from fine 
sandy loam to silt loam, loam, or sandy loam. It is 
pale brown or light brown in color and contains only a 
moderate amount of organic matter. In places some 
sand occurs in the bottom layer. In a few areas shallow 
gullies have formed, and the third layer is exposed. 

These soils are used mostly for corn, wheat, oats, soy- 
beans, and legume-grass hay or pasture. A few areas 
are idle. Susceptibility to erosion is the major limita- 
tion. (Soil management unit 2.5aB (IIe); woodland 
suitability group U; wildlife suitability group 1). 

Tuscola soils, 6 to 12 percent slopes, moderately 
eroded ((TsC2)—These soils are on the short slopes of low 
hills anc swells on valley plains and uplands. Most of 
the original surface layer has been removed by erosion, 
and the present surface layer ranges from fine sandy 
loam to silt loam, loam, or sandy loam, It is light brown 
or pale brown in color and contains little organic matter. 
In places the bottom layer contains some sand. Shallow 
gullies have formed in a few small areas, and the third 
layer is exposecl over much of these areas. 

Most of the acreage is used for corn, wheat, oats, soy- 
beans, and Jegume-grass hay or pasture. Some areas are 
idle. Susceptibility to erosion is the major limitation. 
(Soil management unit 2.5aC (IIIe); woodland suit- 
ability group U; wildlife suitability group 1) 

Tuscola loamy fine sand, 2 to 6 percent slopes (Tu8) — 
This soil is on undulating and gently sloping swells and 
rises on valley plains and uplands. The surface layer is 
dark grayish-brown to dark-brown loamy fine sand and 
contains only a moderate amount of organic matter. 
The fourth layer is sandy loam or heavy sandy loam. 

Most of this soil is used for corn, wheat, oats, soybeans, 
and legume-grass hay or pasture. A few areas are in 
farm woodlots. Susceptibility to erosion is the major 
limitation. (Soil management unit 2.5aB (IIe); wood- 
land suitability group U; wildlife suitability group 1) 


Ubly Series 


In the Ubly series are well drained and moderately 
well drained soils that formed in loamy fine sand to fine 
sandy loam. These soils are underlain at a depth of 18 
to 42 inches by caleareous loam, silty clay loam, or clay 
loam till. They occur on the level to moderately steep 
parts of till plains and low moraines throughout the 
northern part of the county. The native vegetation con- 
sisted of mixed stands of hardwoods, mainly sugar 
maple, ash, beech, and some white pine. 

Typical profile of Ubly sandy loam: 


Ap—0O to 7 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
medium organic-matter content; slightly acid; 
abrupt, smooth boundary. 

Bir~—7 to 11 inches, dark-brown (10¥YR 4/83) sandy loam; 
weak, medium, granular structure; friable; slightly 
acid; clear, wavy boundary. 

A’2—11 to 14 inches, brown (10YR 5/8) sandy loam; weak, 
thin, platy structure; friable; slightly acid; clear, 
wavy boundary. 

B’21t—14 to 22 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, medium, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary. 


B’22t—22 to 38 inches, dark-brown (7.5YR 4/4) sandy cluy 
loam; few, fine, dark yellowish-brown (10¥R 4/4) 
mottles, and common, medium, distinct, grayish- 
brown (10YR 5/2) mottles: moderate, medium, sub- 
angular blocky structure; firm; slightly acid; abrupt, 
irregular boundary. 

IIC—88 inches +, brown (10YR 5/3) clay loam; few, fine, 
faint, yellowish-brown (10XYR 5/6) mottles; massive; 
firm ; calcareous. 

In undisturbed areas there generally is a very dark 
brown (10YR 2/2) or very dark gray (10YR 3/1) Al 
horizon, 1 to 3 inches thick, and a light brownish-gray 
(1OYR 6/2) AQ horizon, 1 to 4 inches thick, above the 
Bir horizon. The thickness of the Bir horizon ranges 
from 8 to 7 inches. In some areas the A’2 horizon is 
weakly cemented. The B’22t horizon ranges from sandy 
loam to sandy clay loam or clay loam, and in some areas 
it is not mottled. 

Surface runoff ranges from slow on the mild slopes to 
rapid on the moderately steep slopes. Permeability is 
moderately rapid in the upper part, of the solum and 
moderate im the lower part. Natural fertility is medium, 
and the available moisture capacity is moderately low. 

The Ubly soils are in the drainage sequence that 
includes the somewhat poorly drained Belding soils and 
the poorly drained and very poorly drained Brecken- 
ridge soils. They are finer textured throughout the 
solum than either the Menominee soils or the Mancelona 
soils, loamy substratum. They are coarser textured 
throughout than the Nester soils. 

Ubly sandy clay loam, 6 to 12 percent slopes, severely 
eroded (UoC3).—This soil is on the short rounded slopes of 
potholes or basins and on sloping swells and ridges, on 
the uplands. Nearly all of the upper four layers have 
been. removed by erosion. The present surface layer of 
sandy clay loam contains little organic matter. The 
depth to the limy clay Joam bottom layer commonly is 
about 22 inches. Shallow gullies have formed in many 
areas. 

This soil has been used for general farm crops, but 
most areas are now used for hay and pasture. Badly 
gullied areas are idle or in second-growth forest. Severe 
erosion, medium natural fertility, and moderately low 
available moisture capacity are the major limitations. 
(Soil management wnit 2.5aC3 (ITVe); woodland suit- 
ability group A; wildlife suitability group 1) 

Ubly sandy loam, 0 to 2 percent slopes (UIA).—This soil 
is on broad smooth ridgetops on the uplands. The sur- 
face layer is very dark grayish-brown sandy loam. Some 
slightly undulating areas in which the Belding soils oc- 
cur were included in mapping. 

Most of this soil is used for corn, wheat, oats, beans, 
hay, and pasture. Medium natural fertility and the 
moderately low available moisture capacity are the major 
limitations. (Soil management unit 3/2aA (I); wood- 
land suitability group A; wildlife suitability group 1) 

Ubly sandy loam, 2 to 6 percent slopes (U/B).—This 
soil is on undulating uplands. The surface layer is very 
dark grayish-brown sandy loam. Small areas of Belding 
soils were included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
hay, and pasture. Moderately low available moisture 
capacity and medium natural fertility are the major 
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limitations. (Soil management unit 3/2aB (Ile) ; wood- 
land suitability group A; wildlife suitability group 1) 

Ubly sandy loam, 2 to 6 percent slopes, moderately 
eroded (U!82)—This soil occurs on undulating uplands. 
Most of the original surface layer has been removed by 
erosion, and the present surface layer is light-brown to 
yellowish-brown sandy loam. It is low in organic-mat- 
ter content. 

Most of this soil is used for corn, wheat, oats, beans, 
hay, and pasture. Moderately low available moisture 
capacity and medium natural fertility are the major 
limitations. (Soil management unit 3/2aB (IIe); wood- 
land. suitability group A; wildlife suitability group 1) 

Ubly sandy loam, 6 to 12 percent slopes, moderately 
eroded (UIC2}.—This soil is on the short rounded slopes of 
potholes or basins and on sloping swells and ridges, on 
the uplands. Erosion has removed the original surface 
layer, and the present first layer is light-brown or yel- 
lowish-brown sandy loam. Small areas of Menominee 
soils were included in some of the areas mapped. 

Most of this soil is used for corn, wheat, oats, beans, 
hay, and pasture. A few small areas are in farm wood- 
lots. Medium natural fertility, moderately low available 
moisture capacity, and susceptibility to erosion are the 
major limitations. | (Soil management unit 3/2aC 
(IIe) ; woodland suitability group A; wildlife suitabil- 
ity group 1) 

Ubly sandy loam, 12 to 18 percent slopes, moderately 
eroded (UID2).—This soil is on short side slopes along valley 
walls and on strongly sloping ridges. The present sur- 
face layer is light-brown or yellowish-brown sandy loam 
and contains little organic matter. The depth to the 
limy clay loam bottom layer is about 25 inches. Small 
areas of the Mancelona soils, loamy substratum, were 
included in some of the areas mapped. 

Most of this soil is idle or in permanent pasture. A 
few areas are in farm woodlots. Pine trees have been 
planted in some areas. Slope, susceptibility to erosion, 
mecium natural fertility, and moderately low available 
moisture capacity are the major limitations. (Soil man- 
agement unit 3/2aD (IVe); woodland suitability group 
A; wildlife suitability group 1) 

Ubly sandy loam, 18 to 25 percent slopes, moderately 
eroded (UIE2)—This soil is on short slopes along the valley 
walls, on the sides of draws and ravines, and on ridges. 
The surface layer is light-brown or yellowish-brown 
sandy loam and is low in organic-matter content. The 
limy clay loam bottom layer is at a depth of about 25 
inches. 

Most of this soil is idle or in natural second-growth 
forest. Steep slopes, susceptibility to erosion, moderately 
low available moisture capacity, and medium natural fer- 
tility are the major limitations. (Soil management unit 
4/2aDE (Vie); woodland suitability group A; wildlife 


suitability group 1) 


Wallkill Series 


Soils of the Wallkill series are poorly drained and 
very poorly drained. These soils formed in recently 
deposited loam, silt loam, light clay loam, and light silty 
clay loam alluvium that is from 10 to 40 inches thick 
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over buried organic soils. They occur m small level 
areas and in slight depressions on till plains, lake plains, 
‘and moraines throughout the county. Most areas are 
the sites of former small shallow lakes. The native vege- 
tation consisted mainly of elm, ash, swamp white oak, 
and water maple. 

Typical profile of Wallkill loam: 

Ap—0O to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, fine, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

C1—8 to 380 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

TIC2—30 inches +, black (10YR 2/1) muck; weak, fine, 
granular structure; friable; neutral. 

The Cl horizon ranges from heavy sandy loam to loam 
or silt loam in texture and in places is mottled with yel- 
lowish brown (10YR 5/6) and gray (10YR 5/1). In 
some areas the lower part of the IIC2 horizon grades 
to peat, and in others the entire horizon is peat. 

Surface runoff is very slow or ponded, permeability 
is moderate, and the available moisture capacity and 
natural fertility are moderately high. 

The Wallkill soils differ from the Washtenaw soils in 
that they are underlain by organic soil material, whereas 
the Washtenaw are underlain by mineral soil material. 

Wallkill soils (0 to 1 percent slopes) (Wa).—The texture 
of the surface layer ranges from sandy loam to loam, silt 
loam, or clay loam. The depth to the organic material 
ranges from 10 to about 40 inches. Included in some 
of the areas mapped, commonly near the edges of these 
areas, are small areas of the Washtenaw soils. 

Most of this acreage is used for corn, soybeans, and 
truck crops. Areas where drainage is not feasible are 
in farm woodlots or permanent pasture. Excess wetness 
is the major limitation. (Soil management unit L-2cA 
(IIIw) ; woodland suitability group J; wildlife suitabil- 
ity group 2) 


Wasepi Series 


The Wasepi series consists of somewhat poorly drained 
soils that formed in sandy Joam and loamy sand outwash 
that is from 24 to 42 inches thick over stratified calcar- 
eous sand and gravel. These soils are on the level to 
gently sloping parts of outwash plains, valley trains, 
lake plains, and deltas. They are widely distributed 
throughout the southern two-thirds of the county. The 
native vegetation was deciduous forest consisting mainly 
of elm, ash, swamp white oak, and hickory. 

Typical profile of Wasepi sandy loam: 


Ap—-0 to 7 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; moderate, fine, granular structure; 
friable; moderately high organic-matter content; 
neutral; abrupt, smooth boundary. 

A2—-7 to 10 inches, light brownish-gray (10¥YR 6/2) sandy 
loam; common, fine, distinct, yellowish-brown (1OYR 
5/4) mottles; weak, fine, subangular blocky strue- 
ture; friable; slightly acid; clear, wavy boundary. 

B2ig—10 to 16 inches, grayish-brown (10YR 5/2) heavy 
sandy loam; many, fine, faint, yellowish-brown 
(10YR 5/4) mottles; moderate, medium, subangular 
blocky structure; friable; slightly acid; clear, wavy 
boundary. 
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B22g—16 to 30 inches, grayish-brown (10YR 5/2) sandy clay 
loam; many, medium, distinct, yellowish-brown 
(10¥R 5/6) mottles; moderate, medium, subangular 


blocky structure; firm; neutral; abrupt, wavy 
boundary, 
1IC—80 inches -++, grayish-brown (10¥R 5/2) sand and 


gravel; single grain; loose; calcareous. 


The color of the Ap horizon ranges from very dark 
grayish brown (10YR 3/2) to very dark gray (1OYR 
3/1). In some places there are common mottles in the 
A2 horizon, and in other places there are many. The tex- 
ture of the B22e¢ horizon ranges from sandy loam to 
sandy clay loam, gravelly clay loam, or clay loam. Where 
the texture is sandy clay loam, gravelly clay loam, or clay 
loam, the B22¢ horizon does not exceed 10 inches in thick- 
ness. The texture of the ITC horizon ranges from strati- 
fied sand and gravel to dominantly sand or gravel. 

Surface runoff is slow or very slow. Permeability is 
moderately rapid in the solum and rapid in the sub- 
stratum. “The available moisture capacity and natural 
fertility are moderately low. 

The Wasepi soils commonly are less acid throughout 
the solum than the Brady soils, and they are shallower to 
sand and gravel. They have a coarser textured, thinner 
B horizon than the Matherton soils. The Wasepi soils 
are in the drainage sequence that includes the well drained 
Boyer soils, the moderately well drained Perrin soils, and 
the poorly drained and very poorly drained Gilford soils. 

Wasepi sandy loam, 0 to 2 percent slopes (WeA).—This 
soil is on broad flats or in shallow swales and depressions 
on the valley plains and on high terraces on the uplands, 
commonly adjacent to the higher lying Boyer and Fox 
soils. In most places some gravel occurs on the surface, 
and in a few areas there are stones. Included in the areas 
mapped are small depressions in which the poorly drained 
and very poorly drained Gilford soils occur. Where this 
soil is closely associated with the Matherton soils, small 
areas of these soils were also included in mapping. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume-grass 
hay or. pasture. Undrained areas are in farm woodlots or 
permanent pasture, Excess wetness, moderately low avail- 
able moisture capacity, and moderately low natural fertil- 
ity are the major limitations. (Soil management. unit 
4bAB (IIIw); woodland suitability group G; wildlife 
suitability group 6) 

Wasepi sandy loam, 2 to 6 percent slopes (We8).—This 
soil is on undulating valley plains and high terraces, gen- 
erally at slightly lower elevations than the associated 
Boyer and Fox soils. The surface layer contains only a 
moderate amount of organic matter. A few arcas are 
stony. Included in the areas mapped are slight rises or 
swells on which the well drained Boyer soils and the mod- 
erately well drained Perrin soils occur, and small depres- 
sions in which the Gilford soils occur. 

Most of this soil is cleared. Adequately drained areas 
are used for corn, wheat, oats, soybeans, and legume-grass 
hay or pasture. Undrained areas are in farm woodlots 
or permanent pasture. Excess wetness, moderately low 
available moisture capacity, and moderately low natural 
fertility are the major limitations. (Soil management 
unit 4bAB (IIIw); woodland suitability group G; wild- 
life suitability group 6) 


Wasepi-Brady loamy sands, 0 to 2 percent slopes 
(WrA}.—These soils are on broad flats and in shallow swales 
and depressions on the valley plains, and on high terraces 
on the uplands. They generally are at lower elevations 
than the associated Fox and Boyer soils. Although most 
areas include both the Wasepi and Brady soils, there are 
some small areas in which only one soil occurs. The 
fourth Jayer of these soils commonly is sandy loam. In- 
eluded in the areas mapped are small slight depressions in 
which the Gilford soils occur. The Brady soils are de- 
scribed in detail under the heading “Brady Series.” 

Most of the acreage is cleared. Adequately drained 
areas are used for corn, wheat, oats, soybeans, and leg- 
ume-grass hay or pasture. Undrained areas are in farm 
woodlots or permanent pasture. Excess wetness, moder- 
ately low available moisture capacity, and moderately 
low natural fertility are the major limitations. (Soil 
management unit 4bAB (IIIw); woodland suitability 
group G; wildlife suitability group 6) 

Wasepi-Brady loamy sands, 2 to 6 percent slopes 
(WrB).—These soils are on undulating valley plains and 
high terraces, commonly at lower elevations than the asso- 
ciated Boyer and Fox soils. Although most areas include 
both the Wasepi and the Bracly soils, there are some small 
areas in which only one soil occurs. In most places, the 
fourth layer is sandy loam. Included in the areas mapped 
are small areas of the well drained Boyer soils and the 
moderately well drained Perrin soils, which are on slight 
rises or swells. Also included are a few small depressions 
in which the Gilford soils occur. The Brady soils are 
described in detail] under the heading “Brady Series.” 

Most of the acreage is cleared. Adequately drained 
areas are used for corn, wheat, oats, soybeans, and legume- 
grass hay or pasture. Undrained areas are in farm wood- 
Jots or permanent pasture. Tixcess wetness, moderately 
low available moisture capacity, and moderately low na- 
tural fertility are the major limitations. (Soil manage- 
ment unit 4bAB (IIIw); woodland suitability group G; 
wildlife suitability group 6) 

Wasepi-Brady sandy loams, 0 to 2 percent slopes 
(WsA).—These soils are on broad flats or in shallow swales 
and depressions on the valley plains and on high ter- 
races on the wplands. They commonly are at lower eleva- 
tions than the associated Fox and Boyer soils. Most of 
the areas mapped include both the Wasepi and the Boyer 
soils, but there are some small areas in which only one 
soil occurs. Included in mapping were some small depres- 
sions in which the Gilford soils occur. The Brady soils 
are described in detail under the heading “Brady Series.” 

Most of the acreage is cleared. Adcequately drained 
areas are used for corn, wheat, oats, soybeans, and legume- 
grass hay or pasture. Undrained areas are in farm wood- 
lots or permanent pasture. Excess wetness, moderately 
low available moisture capacity, and moderately low natu- 
ral fertility are the major limitations. (Soil management 
unit 4bAB (IIIw); woodland suitability group G; wild- 
life suitability group 6) 

Wasepi-Brady.sandy loams, 2 to 6 percent slopes 
(WsB}.—These soils are on undulating valley plains and 
high terraces, generally at slightly lower elevations than 
the associated Boyer and Fox soils. Most areas include 
both the Wasepi and the Brady soils, but in some small 
areas only one soil occurs, Included in mapping were 
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small areas of the well drained Boyer and the moderately 
well drained Perrin soils, which generally are on. slight 
rises or swells, Also included were small depressions in 
which the Gilford soils occur. The Brady soil is described 
in detail under the heading “Brady Series.” 

Most of the acreage is cleared. Adequately drained 
areas are used for corn, wheat, oats, soybeans, and legume- 
grass hay or pasture. Excess wetness, moderately low 
available moisture capacity, and moderately Jow natural 
fertility are the major limitations. (Soil management 
unit 4bAB (ITIw); woodland suitability group G; wild- 
life suitability group 6) 


Washtenaw Series 


Soils of the Washtenaw series are poorly drained and 
very poorly drained. These soils formed in recently de- 
posited loam, silt Joam, light clay loam, and light silty 
clay loam alluvium that is from 10 to 40 inches thick over 
buried mineral soils. They occur in depressions on mor- 
aines, till plains, and outwash plains throughout the 
county. The native vegetation consisted mainly of maple, 
ash, elm, and swamp white oak. 

Typical profile of Washtenaw loam: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, fine, granular structure; friable; me- 
dium organic-matter content; neutral; abrupt, smooth 
boundary. 

Cg—8 to 85 inches, dark grayish-brown (10¥R 4/2) loam; 
few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, fine, granular structure; friable; 
neutral; abrupt, smooth boundary. 

Ab—35 to 42 inches, very dark gray (10YR 3/1) loam; few, 
fine, distinct, olive-brown (2.5Y 4/4) mottles; mod- 
erate, fine, granular structure; friable; moderately 
high organic-matter content; neutral; abrupt, smooth 
boundary. 

Bbg—42 to 62 inches, grayish-brown (2.5Y 5/2) clay loam; 
common, medium, distinct, olive-yellow (2.5¥ 6/8) 
mottles; moderate, medium, snbangnlar blocky 
strneture; firm; neutral; abrupt, wavy boundary. 

Cge—62 inches +, grayish-brown (2.5¥ 5/2) loam; common. 
fine, distinct, light olive-brown (2.5¥ 5/6) mottles; 
weak, coarse, angular blocky structure; firm: eal- 
careous. 

The texture of the surface layer ranges from loam to 
sandy loam, silt loam, or light clay loam. The depth to 
free carbonates ranges from 45 to 66 inches. 

Surface runoff is very slow or ponded, permeability is 
moderate, and the available moisture capacity and natu- 
ral fertility are moderately high. 

The Washtenaw soils differ from the Wallkill in that 
they are underlain by mineral soil material, whereas the 
Wallkill soils are underlain by organic soil material. 

Washtenaw soils (0 to 1 percent slopes) (Wt)—These 
soils are in swales and depressions on rolling uplands and 
on undulating lowlands. The surface layer ranges from 
loam to sandy loam, silt loam, or light silty clay loam, In 
some areas it is brown. Included in mapping were small 
areas of the Wallkill soils that are in deep depressions, 
and narrow areas of the Brookston, Berville, and Sebewa 
soils that are on the outer edges of the areas mapped. 

Most of the acreage is cleared. Adequately drained 
areas are used principally for corn, wheat, oats, hay, and 
pasture. Fxcess wetness is the major limitation. (Soil 
management unit L-8cA (ITIw); woodland suitability 


group P; wildlife suitability group 2) 
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Willette Series 


The Willette series consists of very poorly drained soils 
that formed in mixed woody and fibrous organic material. 
These soils range from 12 to 42 inches in thickness over 
heavy clay loam, heavy silty clay loam, clay, or silty clay. 
They occur mainly in level areas and slight depressions 
on lake plains, outwash plains, till plains, and moraines 
throughout the county. The native vegetation consisted 
principally of elm, ash, soft maple, white ccdar, and an 
understory of reeds, crasses, sedges, and willows. 

Typical profile of Willette muck: 

1—0 to 11 inches, black (10YR 2/1) muck; weak, fine, 
granular structure; friable; few to many wood 
fragments; slightly acid; gradual, smooth boundary. 

2—11 to 20 inches, very dark grayish-brown (10YR 8/2) 
muck; weak, coarse, granular structure; friable; 
some partly decomposed woody and fibrous ma- 
terials; slightly acid; clear, wavy boundary. 

38—20 to 31 inches, dark-brown (10YR 4/8) fibrous peat; 
weak, thick, platy structure; friable; neutral; clear, 
wavy boundary. 

ITC—31 inches +, olive-brown (2.5Y 4/4) heavy silty clay 
loam; massive; very firm; caleareous. 

In some areas the muck extends to the ITC horizon. In 
others the muck is only about 12 inches thick and is wnder- 
lain by peat. The texture of the IIC horizon ranges to 
clay, silty clay, or heavy clay loam. 

Surface runoff is very slow or ponded. Permeability is 
rapid in the organic material and slow in the underlying 
clayey material. The available moisture capacity is high. 
Natural fertility is only moderately high because of 
the unbalanced proportions of essential plant nutrients. 
Wind erosion is a hazard if these soils are cleared. 

The Willette soils formed in mixed organic material 
that is from 12 to 42 inches thick, whereas the Carlisle 
soils formed in similar material that is more than 42 
inches thick over the mineral substratum. The Willette 
soils are underlain by heavy clay loam, heavy silty clay 
loam, clay, or silty clay, whereas the Tawas and Linwood 
soils are underlain by sand and loam, respectively. 

Willette-Linwood mucks (0 to 1 percent slopes) (Wu).— 
This complex occurs mainly on swampy flats on the low- 
lands, Tn some small areas, all of the organic material 
above the mineral bottom layer is peat. Although both 
soils occur in most areas, there are some small areas in 
which only one soil occurs. Included in mapping were a 
few small areas of the Carlisle soils, in which the organic 
material extends to a depth of more than 42 inches. The 
Linwood soils are described in detail under the heading 
“Tanwood Series,” 

Most of the acreage is cleared. Adequately drained 
areas are used principally for corn, soybeans, mint, and 
truck crops, including onions and potatoes. Excess wet- 
ness, susceptibility to wind erosion, and unbalanced natu- 
ral fertility are the major limitations. (Soil management 
unit M/4cA (IVw) ; woodland suitability group J; wild- 
life suitability eroup 8) 


Wind Eroded Land, Sloping 


Wind eroded land, sloping (Wv).—This miscellaneous 
land type is on undulating to sloping parts of uplands and 
terraces. It consists of areas of sandy soils from which 
erosion, mainly wind, has removed the soil material to a 
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depth of as much as 3 feet or more. The texture of the 
present surface layer ranges from sand to loamy sand. 
In most, areas there are numerous blowouts, where the 
wind has seooped out the soil material. 

Except for a few scattered shrubs or trees and some 
weeds, the greater part of the acreage is idle. Attempts 
have been made to reforest a few areas with conifers. 
(Soil management unit 5.7aA-F (VIIs); woodland suit- 
ability group N; wildlife suitability group 7) 


Wind Eroded Land, Steep 


Wind eroded land, steep (Ww).—This miscellaneous 
land type is on the strongly sloping to steep parts of up- 
lands and terraces. It consists of areas of sandy sotls 
from which erosion, mainly wind, has removed the soil 
material to a depth of as much as 3 feet or more. The 
texture of the present surface layer ranges from sand to 
loamy sand. In many areas there are numerous blowouts, 
where the wind has removed the soil material and left 
round or oblong depressions. 

Except for a few scattered shrubs or trees and_numer- 
ous weeds, practically all of the acreage is idle. Conifers 
have been planted in a few small areas. (Soil manage- 
ment unit 5.7aA-F (VIIs); woodland suitability group 
N; wildlife suitability group 7) 


Use and Management of the Soils 


This section gives an explanation of the nationwide 
capability classification system used by the Soil Conser- 
vation Service and an explanation of the system used by 
Michigan to classify the soils into soil management 
groups and units. Only the soil management units used 
in Michigan are described. In order to show the rela- 
tionship between the two systems, symbols for the capabil- 
ity class and subclass are shown in parentheses following 
each symbol for a soil management unit. The description 
of each unit in this section includes suggestions for the 
use and management of the soils for crops and pasture. 

This section also includes a table showing the predicted 
yields of the principal crops under two levels of manage- 
ment and discusses the management, of the soils for wood- 
land, engineering purposes, and wildlife habitats. 


Capability Groups of Soils 


The capability classification shows, in a general way, 
how suitable soils are for most kinds of farming. It 1s 
based on limitations of the soils, the risk of damage when 
they are used, and the way they respond to'treatment. The 
classification does not apply to most horticultural crops or 
to rice and other crops that have special requirements. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. The eight 
capability classes in the broadest grouping are designated 
by Roman numerals I through VIII. In class I are the 
soils that have few limitations, the widest range of use, 
and the least risk of damage when they are used. The 
soils in the other classes have progressively greater natu- 
ral limitations. In class VIII are soils and Jandforms so 
rough, shallow, or otherwise limited that they do not pro- 


duce worthwhile yields of crops, forage, or wood products. 

The subclasses indicate major kinds of limitations with- 
in the classes. Within most of the classes, there can_ be 
up to four subclasses. The subclass is indicated by adding 
a small letter, ¢, w, s, or ¢, to the class numeral, for exam- 
ple, IIe. The letter e shows that the main limitation is 
risk of erosion unless close-growing plant cover is main- 
tained; w means that water im or on the soil will interfere 
with plant growth or cultivation (in some soils the wet- 
ness can be partly corrected by artificial drainage); 8 
shows that the soil is limited mainly because it is shallow, 
droughty, or stony; and. ¢, used in only some parts of the 
country, indicates that the chief limitation is climate that 
is too cold or toa dry. 

In class I there ave no subclasses, because the soils of 
this class have few or no limitations. Class V can con- 
tain, at the most, only subclasses ww, s, and ¢ because the 
soils ave subject. to little or no erosion but have other 
limitations that limit their use largely to pasture, range, 
woodland, or wildlife. 

Within the subclasses are the capability units, which 
are referred to in this report as soil management units. 
A capability unit is made up of soils enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus the capability 
unit, or soil management unit, is a convenient grouping 
for making many statements about the management of 
soils. Soil management units are identified by symbols 
assigned locally, for example 3aC (see p. 92) or 4aD (see 
p. 96), combined with the symbol for the capability class 
and subclass, such as IIIo or IVe. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their 
permanent limitations; but without consideration of ma- 
jor and generally expensive landforming that would 
change the slope, depth, or other characteristics of the 
soil; and without consideration of possible major reclama- 
tion projects. 

The eight classes in the capability system, and the sub- 
classes and soil management units in this county, are 
described in the list that follows. 


Class I. Soils that have a few limitations that restrict 
their use. 

Unit 1.5aA (I). Level, well drained or moder- 
ately well drained, moderately fine textured 
soils. 

Unit 15cA (1). Level, very poorly drained, 
moderately fine textured soils. 

Unit 2.5aA (I). Level, well drained or moder- 
ately well drained, medium-textured soils. 

Unit 2.5cA (1). Level, very poorly drained, 
medium-textured soils. 

Unit 3/2aA (I). Level, moderately well drained, 
moderately coarse textured soils. 

Class II. Soils that have moderate limitations that re- 
duce the choice of plants or that require moderate con- 
servation practices. 

Subclass Ife. Soils subject to moderate erosion if 
they are not protected. 

Unit 1.5aB (IIc). Gently sloping, well drained 
or moderately well drained, moderately fine 
textured soils. 
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Unit 2.5aB (IIe). Undulating or gently slop- 
ing, well drained or moderately well drained, 
mecium-textured soils. 

Unit 3aB (IIe). Undulating or gently sloping, 
well drained or moderately well drained, me- 
dium-textured or moderately coarse textured 
soils, 

Unit 8/2aB (Ile). Gently sloping, well drained 
or moderately well drained, moderately coarse 
textured soils. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Unit 1.5bAB (IIw). Level to gently sloping, 
somewhat poorly drained, moderately fine tex- 
tured soils. 

Unit 2.5bAB (IIw). Level to gently sloping, 
sewn poorly drained, medcdinm-textured 
soils, 

Unit 3bAB (IIw). Level to gently sloping, 
somewhat poorly drained, medium-textured or 
moderately coarse textured soils, 

Unit 38cA (IIw). Level, poorly drained, me- 
etapa ears or moderately coarse textured 
soils, 

Unit 3/2bAB (IIw). Level to gently sloping, 
somewhat poorly drained, moderately coarse 
textured soils. 

Unit 8/2cA. (TIw). Level, poorly drained, mod- 
erately coarse textured soils. 

Unit L-2aA (Iw). Level, well drained or mod- 
erately well drained, medium-textured soils ‘on 
flood. plains. 

Subclass IIs. Soils that have moderate limitations 
because of moisture capacity, rooting zone, or other 
soil features. 

Unit 8aA (IIs). Level, well drained and mod- 
evately well drained soils that have a medium- 
textured or moderately coarse textured subsoil. 

Class IIT. Soils that have severe limitations that reduce 
the choice of plants or that requive special conservation. 
practices, or both. 

Subclass ITTe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Unit 1aBC (IITe). Undulating or sloping, well 
drained or moderately well drained, fine-tex- 
tured soils, 

Unit 1.5aB (IITe). Undulating or gently slop- 
ing, well drained or moderately well drained, 
moderately fine textured soils. 

Unit 1.5aC (I1Te). Sloping, well drained or 
moderately well drained, moderately fine tex- 
tured soils. 

Tinit 2.52C (ITTe). Sloping ov rolling, well 
drained or moderately well drained, medium- 
textured soils. 

Unit 3aB3 (ITIe). Undulating or gently slop- 
ing, well-drained, severely eroded, moderately 
coarse textured soils, 

Unit 8aC (1IIe). Sloping or rolling, well- 
drained, moderately coarse textured soils. 

Unit 8/2.C (IITe). Sloping or rolling, well- 
drained, moderately coarse textured soils, un- 
derlain by loam or clay loam at a depth-of 18 
to 42 inches. 


Unit 4aC (IITe). Sloping, well-drained, moder- 
ately coarse textured or coarse textured soils. 

Unit 4/2aC (ITIe). Sloping or rolling, well- 
drained, coarse-textured soils, underlain by 
loam at a depth of 18 to 42 inches, 

Subclass IIIw. Soils that have severe limitations 
because of excess water. 

Unit 1bAB (IITw). Level to gently sloping, 
somewhat poorly drained, fine-textured soils. 

Unit 4bAB (TIIw). Level to gently sloping, 
pene: poorly drained, coarse-textured 
soils, 

Unit 4cA (TTIw). Level, very poorly drained, 
coarse-textured soils. 

Unit 4/2bAB (IIIw). Level to undulating, 
somewhat poorly drained, coarse-textured 
sous, underlain by loam at a depth of 18 to 42 
inches. 

Unit 4/2cA (IITw). Level, very poorly drained, 
coarse-textured soils, underlam by loam at a 
depth of 18 to 42 inches, 

Unit 5cA (IIIw). Level, very poorly drained, 
coarse-textured soils. 

Unit L-2cA (TTIw). Level, somewhat poorly 
drained to very poorly drained, moderately 
fine textured or medium-textured soils on 
flood plains. 

Unit L4adA. (ITIw). Level, well drained or 
moderately well drained, coarse-textured soils 
on flood plains. 

Unit L-4cA (IIIw). Level, somewhat poorly 
drained or poorly drained, moderately coarse 
textured soils on flood plains. 

Unit McA (IIIw). Deep organic soils, 

Subclass IITs. Soils that have severe limitations 
because of moisture capacity or rooting zone. 

Unit 4aA (IIIs). Level, well-drained, coarse- 
textured soils. 

Unit 4aB (IIIs). Gently sloping, well-drained, 
coarse-textured soils, 

Unit 4/2aAB (ITIs). Level to gently sloping or 
undulating, well-drained, coarse-textured soils, 
underlain by loam, 

Class IV. Soils that have very.severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Unit 1.5aC8 (IVe). Sloping, well drained or 
moderately well drained, severely eroded, mod- 
erately fine textured or fine textured soils. 

Unit 15aD (IVe). Moderately steep, well 
drained or moderately well drained, mod- 
erately fine textured or fine textured soils. 

Unit 2.5aC8 (IVe). Sloping or rolling, well 
drained or moderately well drained, severely 
croded, moderately coarse textured or medium- 
textured soils, 

Unit 2.5aD (IVe). Hilly or moderately steep, 
well drained or moderately well drained, me- 
dium-textured soils, 

Unit 8aC3 (IVe). Sloping or rolling, well- 
drained, severely eroded, moderately coarse 
textured soils. 
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Unit 8aD (IVe). Moderately steep or hilly, well- 
drained, moderately coarse textured soils. 

Unit 3/2aD (IVe). Moderately steep or hilly, 
well-drained, moderately coarse textured soils, 
underlain by loam or clay loam at a depth of 
18 to 42 inches. 

Unit 4aC3 (IVe). Sloping or rolling, well- 
drained, severely eroded, coarse-textured soils. 

Unit 4aD (IVe). Moderately steep or hilly, well- 
drained, coarse-textured soils. 

Unit 4/2aC3 (IVe). Sloping or rolling, well- 
drained, severely eroded, coarse-textured soils. 

Subclass IVw. Soils that have very severe limita- 
tions for cultivation because of excess water. 

Unit IcA (IVw). Level, very poorly drained, 
fine-textured soils. 

Unit 5bA (IVw). Level, somewhat poorly 
drained, coarse-textured soils. 

Unit M/4cA (ITVw). Level, shallow organic 
soils, underlain by mineral soil at a depth of 
12 to 42 inches. 

Unit M/mcAB (IVw). Level to gently sloping, 
shallow organic soils, underlain by marl at a 
depth of less than 42 inches. 

Subclass IVs. Soils that have very severe limitations 
because of moisture capacity or rooting zone. 

Umit 4/RaB (IVs). Undulating or gently slop- 
ing, well-drained, shallow soils, underlain by 
sandstone bedrock. 

Unit 5aAB (IVs). Level to undulating, well 
drained or moderately well drained, coarse- 
textured soils. 

Class V. Soils not likely to erode but that have other 
limitations, impractical to remove without major re- 
clamation, that limit their use largely to pasture, wood- 
land, range, or wildlife food and cover. 

Subclass Vs. Soils too stony or rocky for cultivation; 
removal of stones not feasible. 

Unit 4aA BC (Vs). Level to sloping, well-drain- 
ed, moderately coarse textured, stony soils. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture, woodland, range, or wild- 
life food and cover. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion, if protective cover is not maintained. 

Unit 1.5aDE3 (Vie). Moderately steep or steep; 
well drained or moderately well drained, mod- 
erately fine textured or fine textured soils. 

Unit 2.5aD3 (VIe). Hilly or moderately steep, 
well-drained, severely eroded, moclerately 
coarse textured or mecium-textured soils, 

Unit 25aE (Vie). Steep, well-drained, me- 
dium-textured soils. 

Unit 8aD3 (Vie). Moderately steep, well- 
drained, severely eroded, moderately coarse tex- 
tured soils. 

Unit 8aE (Vie). Steep, well-drained, moder- 
ately coarse textured soils, 

Unit 42.D3 (Vie). Moderately steep or hilly, 
Sal ouanned severely eroded, coarse-textured 
soils. 


Unit 4aEH (Vie). 
textured soils. 

Unit 4/2aDE (Vie). Moderately steep or steep, 
well-drained, coarse-textured soils. 

Subclass VIw. Soils generally unsuitable for culti- 
vation and limited for other uses because of excess 
water and other soil features. 

Unit M/mcA (VIw). Level, poorly drained 
soils that formed in alluvium and marl. 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses because of low 
moisture-supplying capacity, stoniness, or other 
soil features. 

Unit 5aC (VIs). Sloping or rolling, well 
drained or moderately well drained, coarse-tex- 
tured soils. 

Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation without major 
reclamation and that restrict their use largely to graz- 
ing, woodland, or wildlife. 

Subclass VIIe. Soils very severely limited chiefly by 
risk of erosion, if cover is not maintained. 

Unit 2.5aF (Vile). Very steep, well-drained, 
medium-textured soils. 

Unit 83aEF (VIIe). Steep or very steep, well- 
drained, moderately coarse textured soils. 

Unit 3aEF3 (Vile). Steep or very steep, well- 
drained, medium-textured or moderately coarse 
textured soils. 

Unit 4aE3 (VITe). Steep, well-drained, se- 
verely eroded, coarse-textured soils. 

Unit 4aF (VIIe). Very steep, well-drained, 
coarse-textured soils. 

Unit 4aF3 (Vile). Very steep, well-drained, se- 
verely eroded, coarse-textured soils. 

Subclass VIIs. Soils very severely limited by low 
moisture-supplying capacity, stoniness, or other 
soil features. 

Unit 5aD (VIIs). Moderately steep, well-drain- 
ed, coarse-textured soils. 

Unit 5aEF (VIIs). Steep or very steep, well- 
drained, coarse-textured soils. 

Unit 5.7aA-F (VIIs). Level to very steep, well- 
drained, coarse-textured soils. 

Class VIII. Soils and Jandforms that, without major 
reclamation, have limitations that preclude their use 
for commercial production of plants and restrict their 
use to recreation, wildlife, water supply, or esthetic 
purposes. 

Subclass VIXIs. Gravelly or stony materials that 
have little potential for production of plants. 

Unit Sa (VITIs). Gravel pits, sandstone quar- 
ries, and made land. 


Steep, well-drained, coarse- 


Soil Management Groups and Units 


This subsection explains how the soils are grouped 
into soil management groups and units. Many useful 
statements can be made about groups of soils that are 
similar in texture and other properties and that have 
similar drainage. These groups, called soil management 
groups, are useful for making general suggestions about 
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management. For the purpose of making more specific 
statements concerning systems and conservation prac- 
tices, the soil management groups are further subdivided 
into soil management units according to significant var- 
lations in slope and in degree of erosion. 

Table 2 shows that each soil management group is 
designated by a symbol that shows the position of the 
soil on the landscape, the texture of significant layers 
in the profile that greatly affect soil management, and 
the degree of natural internal drainage. In this table 
the mineral soils ave arranged vertically according to 
texture, which is designated by Arabic numerals 1 
through 5. Drainage is indicated by the small letters 
a, b, or c, arranged horizontally, from the best drained 
at the left to the most poorly drained at the right. Soils 
in soil management groups 3a, for example, are upland 
soils. The “3” in the symbol indicates that the soils 
formed in sandy loam, and the “a” shows that the soils 
are well drained or moderately well drained. Somewhat 
poorly drained sand that contains a hardpan is identified 
by the symbol 5b-h. 


TaBLE 2.—Relationships of soil management groups 


Natural drainage 


{cs toe ee = 
Well Poorly 
drained | Some- | drained 
Position of soil and texture of subsoil | or mod-) what | or very 
erately | poorly | poorly 
well drained | drained 
drained 


(a) (b) (¢) 


Upland soils: 


j—Silty clay or clay__..-------- Vase Ib..---| Te. 

1.5—-Clay loam and silty clay 1.5a___| 1.5b_---} 1.5e. 
loam. 

2.5—Loam and silt loam-_---.---- 2.58..--| 2.5b_---] 2.5¢. 

3—Sandy loam____._-_-------- 5 eee Bb__--- 3c. 


3/2—Sandy loam, underlain by 3/2a___| 8/2b---] 3/2c. 
loam, silt loam, clay loam, or 
silty clay loam at depth of 18 
to 42 inches. 

4—Loamy sand___------------- 

4/2—Loamy sand and sand, 
underlain by loam, silt loam, 
clay loam, or silty clay loam 
at depth of 18 to 42 inches. 

4/R—Loamy sand and sand, 
underlain by sandstone bed- 
rock at depth of 18 to 42 inches. 

Saran choke ie eae cee Dajceee Shaan 5e. 

8—Gravel pits, quarrics, and Sa2SJ os nidod\n eee 
made land. 


4b.----] 4c. 
4/2b_..| 4/2c. 


Lowland soils: 
L-2—Loam, silt loam, clay 
loam, or silty clay loam. 
L-4—Loamy sand and sand_-.-- 


L-2a___|...-.--- L-2c. 


L-4da..|..------ 


Organte soils: 
M—More than 42 inches thick...].-.-.---|-------- 
M/4—Organic material, under- 
lain by mineral material at 
depth of 12 to 42 inches. 

M/m—Organic material, under- 
lain by marl at depth of less 
than 42 inches. 


Me. 
M/4c. 


M/me. 


The capital letter L in a symbol indicates soils that 
are on lowlands and are subject to flooding. The letter 
M stands for organic soils, either muck or peat. The 
symbol Me, for example, stands for poorly drained or 
very poorly drained, organic material that is more than 
42 inches thick. 

Where soils are formed from one kind of soil material 
on top of another kind, a fractional type of symbol is 
used. The number or letter above the diagonal line 
refers to the upper part, and the number or letter below 
the line refers to the lower part. For example, 3/2 
stands for sandy loam, less than 42 inches thick over 
loam to clay loam. M/4c stands for organic material 
Jess than 42 inches thick over sand or loamy sand. The 
letter c indicates the soil is poorly drained or very poorly 
drained. 

Soil management groups are subdivided according to 
significant ranges of slope and erosion into soil manage- 
ment units. Soil management units within a management 
group are identified by a slope group symbol A, B, C, D, 
E, or F suffixed to the appropriate management group 
symbol, for example, 38aC, 2.5aH, 3/2cA. The slope group 
symbols and their associated range in slope gradient are— 


Percent slope 


Pisa oh eto te at LA SNe ate ee iets cate A hl iol ak oe a tis 0 to 2 
Breies cee bde eu ade censors cance cee ete setae 2 to 6 
Cie hy st Wen 2 elt Rd nt rn meen ae atom, 6 to 12 
Veet eS hot Pe ets a el gh tenes cla MaMa Ae Soel a Seaan ea 12 to 18 
PRGA 025, Ke he il ap Sie Sade Mele name ha eee cnet Nad 18 to 25 
BS Roe lhc eS iM ts yee cots ha Seale ad KO Bein Ses 25 to 40 


Except for small areas that make up less than 10 
percent, the slope range of all the soils in a management 
unit is indicated by the slope group symbol. Dual 
capital letters are used to indicate a slope range associated 
with both letters. For example, in the soil management 
unit 1.5bAB, the slope ranges from 0 to 6 percent. 

For a few of the management units, the number 3 is 
added to denote that nearly all of the soils included are 
severely eroded. If the 8 is lacking, the soils included in 
a& management unit are not eroded, or are only slightly or 
moderately eroded. 


Management of Soils for Crops and Pasture 


Some of the extensive soils in Ionia County need lime 
and fertilizer, many of the soils need drainage, and a 
few need protection from erosion. 

Some of the most extensive soils, including those of 
the Blount, Celina, Conover, Miami, and Morley series, 
are at least slightly acid. Thus, the need for lime is 
widespread in the county. Phosphorus deficiency also 
is common. Phosphate is needed wherever crops are 
grown or livestock is raised. Potash is needed, especially 
if fruit is grown. It is also important if alfalfa is 
grown. On this crop, split applications are best; the 
second application to be made after the first cutting. If 
enough potash for maximum growth is put on at once, 
the result is luxury consumption. 

A large proportion of the farms have a need for 
drainage. Because of the youth of the drainage pattern, 
most fields have some areas that require drainage to 
make it possible to farm the entire field in the same way. 
Drainage is mostly by means of tile. As elsewhere in 
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the midwest, the casual traveler underestimates the 
amount of land that has functioning tile drains. 

Locally, some of the very ‘sandy soils and some of the 
cultivated organic soils need windbreaks to keep the soil 
from blowing. Erosion is a hazard, especially on the 
short steep slopes that are common, but with modern 
methods, controlling erosion is not difficult. 

In the following pages, the soil management units in 
the county are described and management suitable for 
all of the soils in a unit is suggested. 

The soils in each unit have about the same limitations 
and similar risks of damage. All of the soils in one unit, 
therefore, need about the same kind of management, 
though they may have formed from different kinds of 
parent material and in different ways. The soils in each 
management unit can be identified by referring to the 
“Guide to Mapping Units.” 

Management of the soils for woodcrops is discussed 
in the section “Use of Soils for Woodland.” 


Soil management unit 1aBC (Ile) 


This unit consists of undulating and gently sloping or 
sloping, well drained and moderately well drained soils 
that have a fine-textured subsoil. 

These soils are naturally fertile. They are medium 
acid in the upper part of the profile and ave alkaline 
in the lower part. The rate of air and water movement 
through the soils is slow, and the available moisture 
capacity is high. Crops are seldom damaged by lack of 
moisture. However, the planting of crops may have to 
be delayed because the soils are slow to warm up in 
spring, and there are some wet spots. 

The principal management neecls are to control water 
erosion, improve permeability, preserve soil structure, 
and increase or maintain the organic-matter content. 

Large amounts of organic matter can be supplied by 
growing meadow crops, cover crops, or green-manure 
crops or by returning other crop residues to the soil. 
Crops that keep the surface layer and subsoil open are 
also needed. Erosion control measures are helpful. If 
the tight subsoil is exposed by erosion, tillage is difficult 
and productivity is lowered. Consequently, if terraces 
are constructed, care should be taken to expose as little 
of the subsoil as possible. Terraces need to be construc- 
ted on a slight grade so that water will not pond. 

The soils of this unit are well suited to most of the 
common crops grown in the county, but not to potatoes. 
If proper supporting practices are used, they can be crop- 
ped as intensively as level soils, but yields will be lower 
than those obtained on darker colored, medium-textured 
soils. If tillage is kept to a minimum, all residues are re- 
turned to the soil, and the soils are terraced, stripcropped, 
or tilled on the contour, the cropping sequence can be as 
intensive as the following: A row crop, then small grain 
seeded to green-manure crop. If none of these practices 
are used, a suitable cropping sequence is the following: 
A row crop, spring grain, and 8 years of a meadow crop. 
Tho moderately eroded areas need more organic material 
than the less eroded areas and are Jess productive. 

Forage crops grow well on these soils. Grazing needs 
to be restricted during wet periods, to prevent. puddling. 


Soil management unit 1bAB (IIIw) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils that have a fine-textured subsoil. 
These soils are naturally fertile. They are only slightly 
acid and are moderate in organic-matter content. The 
rate of air and water movement is slow, and the available 
moisture capacity is high. The water table fluctuates and 
may be at or near the surface during part of the year. 

The principal management needs are to reduce excess 
wetness, to increase or maintain the organic-matter con- 
tent, and to preserve soil structure. Flooding is a haz- 
ard in depressions. 

Drained areas, except those in frost pockets, are well 
suited to the crops commonly grown. ‘Tile functions 
satisfactorily in these soils. Surface drainage may be 
necessary in some areas because of the uneven surface. 
If tillage is kept to a minimum and all crop residues are 
returned to the soil, a suitable cropping sequence for 
drained areas consists of a row crop followed by a small 
grain seeded to a green-manure crop. The planting of 
crops may have to be done later on these soils than on 
most of the other soils in the county. 

These soils are well suited to forage crops. Only 
water-tolerant grasses are suitable for undrained areas. 
Delay of grazing through wet periods is necessary be- 
cause these soils are likely to puddle if grazed when wet. 
The delay will be longer than on most of the other soils 
in the county. 


Soil management unit IcA (IVw) 


The soils of this unit are level, are very poorly drained, 
and have a fine-textured subsoil. They are in depressions 
and are subject to flooding.. Although in undrained 
areas the water table is high, it varies in drained areas 
according to the amount of artificial drainage. These 
soils are fertile, are well supplied with organic matter, 
and are slightly acid to alkaline in reaction. Air and 
water move slowly through the fine-textured subsoil, and 
the available moisture capacity is adequate for all crops. 

The principal management needs are to reduce excess 
wetness, to preserve soil structure, and to maintain the 
organic-matter content. Planting may be delayed in 
spring because of excess wetness. 

If drained, these soils are well suited to most of the 
crops commonly grown in the county, but not to potatoes. 
However, artificial drainage is needed to obtain optimum 
yields of most crops. Tile functions well but a backfill- 
ing of straw, grass, or topsoil is necessary because of the 
plastic subsoil. These soils receive runoff from higher 
areas and consequently need surface drainage in some 
areas. If all residues are returned to the soils and tillage 
is kept to a minimum, a satisfactory cropping sequence 
is & row crop, then a small grain seeded to a green-ma- 
nure crap. 

The soils of this unit are well suited to water-tolerant 
forage crops, but grazing may be delayed in spring be- 
cause of wetness or may be restricted or shortened during 
prolonged wet periods. 


Soil management unit 15aA (I) 


This unit consists of level, well drained and moderately 
well drained soils that have a moderately fine textured 
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subsoil. Permeability is moderately slow, and the avail- 
able moisture capacity is moderately high. Consequent- 
ly, crops are seldom damaged by Jack of moisture, except 
during extended dry periods. The organic-matter con- 
tent is medium or low, and runoff is slow. Wet spots 
that occur locally are slow to dry out in spring and after 
rains. 

The soils of this unit have few limitations that restrict 
their use for crops. Erosion generally is not a hazard, 
but the wet spots may delay planting in spring. 

These soils are well suited to forage crops. 


Soil management unit 1.5aB (Ile) 


This unit consists of gently sloping, well drained and 
moderately well drained soils that have a moderately fine 
textured subsoil. These soils are naturally fertile, but 
they are susceptible to water erosion because of the slope 
and the tightness of the subsoil. Water and air move 
moderately slowly through these soils. The available 
moisture capacity is moderately high, and crops seldom 
lack sufficient moisture for good growth, 

The major management needs are to control water ero- 
sion, to maintain good tilth, and to increase or maintain 
the organic-matter content. 

Most of the crops commonly grown in the county are 
suitable. Optimum yields can be expected if good tilth is 
maintained and all crop residues ave returned to the soils. 
Large amounts of crop residues are needed to maintain 
good tilth. A good cropping sequence and other erosion 
control practices are needed to help keep soil losses to a 
minimum. If the tight subsoil is exposed by erosion, 
tillage is difficult and productivity is lowered. If tilled 
when wet, these soils lose their good tilth and become hard 
and cloddy in drying. They are slow to warm up In 
spring. Therefore, the planting of spring crops generally 
is delayed. Tile or surface drainage is needed in some 
wet spots. 

The soils of this unit are well suited to forage crops 
and are productive if suitable grasses and legumes are 
grown. They should not be grazed when wet. 


Soil management unit 1.5aB (IIe) 


This unit consists of undulating and gently sloping, 
well drained and moderately well drained soils that have 
a moderately fine textured subsoil. These soils are moder- 
ately eroded and, because of the slope, are susceptible to 
further erosion. The rate of air and water movement 
through the soils is moderately slow, and the available 
moisture capacity is moderately high. Thus, crops are 
seldom damaged by lack of moisture, except during long 
dry periods. However, these soils are low in organic- 
matter content, have poor structure, and are likely to 
become cloddy when dry. The thin surface layer and 
tight subsoil make tillage difficult. 

The major limitations are hazard of erosion, low or- 
ganic-matter content, poor soil structure, and moderately 
slow vate of water movement. 

Most of the crops commonly grown are suitable, but 
the cropping sequence should include crops that help to 
control erosion and that produce a large amount of residue 
that can be returned to the soils to improve soil strnc- 
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ture. It can be as intensive as a row crop, & cover crop, 
and then a rew crop if fields are terraced, all residues are 
returned to the soils, and tillage is kept to a minimum. 
If terraces are not used, but tillage is kept to a minimum, 
and all residues are returned to the soils, a satisfactory 
rotation is a row crop, another row crop, a small grain, 
and 8 years of meadow. 

The soils of this unit are well suited to the common 
forage crops and are productive if the fertilization pro- 
gram is adequate. 


Soil management unit 1.45aC (Ile) 


This unit consists of sloping, well-drained soils that 
have a moderately fine textured subsoil. The rate of air 
and water movement through these soils is moderately 
slow, and the available moisture capacity is moderately 
high. Thus, crops are seldom damaged by lack of mois- 
ture. The soils of this unit are naturally fertile but are 
susceptible to erosion because of the slope. The organic- 
matter content is low in the moderately eroded soils and 
moderately low in the uneroced soils. 

The principal management needs are to control water 
erosion, to reduce runoff, to maintain good tilth, and to 
increase or maintain the organic-matter content. 

These soils are suited to most of the crops commonly 
grown if good tilth is maintained, erosion is controlled, 
and all crop residues are returned to the soils. A. good 
cropping sequence and other erosion control practices are 
needed to keep soil losses to a minimum. If the tight 
subsoil is exposed by erosion, tillage is difficult and pro- 
ductivity is lowered. The cropping sequence, particularly 
on the moderately eroded soils, should include crops that 
produce a Jarge amount of residue that can be returned 
to the soils to improve soil structure. The moderately 
eroded soils are slow to warm up in spring and are low 
in fertility. Consequently, the planting of spring crops 
commonly is delayed, the germination of seeds is uneven, 
and stands of plants are poor. Tile or surface drainage 
is needed in some wet spots. 

These soils are well suited to forage crops. Favorable 
yields of suitable grasses and legumes can be expected. 


Soil management unit 1.5aC3 (IVe) 


This unit consists of sloping, well drained and moder- 
ately well drained, severely eroded soils that have a 
moderately fine textured or fine textured subsoil. The 
rate of water movement through the soils is moderately 
slow, and the available moisture capacity is moderately 
high. However, crops lack sufficient moisture for good 
growth because much of the water runs off. These 
severely eroded soils have poor tilth, are low in organic- 
matter content, have rapid runoff, and crust when dry. 
If cultivated, they are subject to further erosion. 

The soils of this unit are suited to most crops common- 
ly grown in the county if soil tilth is improved, erosion 
is controlled, and crop residues are returned to the soils. 
A good cropping sequence and other erosion control prac- 
tices are needed to keep soil losses to a minimum. The 
cropping system should include crops that produce a 
large amount of residue that can be returned to the soils 
to improve soil structure. There are a few wet spots that 
may require tile or surface drainage. 
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These soils are suited to forage crops. The legumes 
and grasses generally grown in the county are suitable. 


Soil management unit 1.5aD (1Ve) 


This unit consists of hilly, well drained and moderate- 
ly well drained soils that have a moderately fine textured 
subsoil. The rate of water movement is moderately slow, 
and the available moisture capacity is moderately high. 
Because much of the water runs off, crops are likely to 
be damaged by Jack of moisture during dry periods. 

In cultivated fields, runoff is rapid and erosion is a 
serious hazard. Consequently, the soils of this unit have 
severe limitations if used for row crops, but they are 
suited to forage crops and small grain. If the soils are 
cultivated, the cropping system should include crops that 
help to control erosion and that produce a large amount 
of residue that can be returned to the soils to improve 
soil structure, 


Soil management unit 15aDE3 (VIe) 


This unit consists of moderately steep or steep, well 
drained and moderately well drained, severely eroded 
soils that have a moderately fine textured subsoil. The 
rate of air and water movement through the soils is 
moderately slow, and the available moisture capacity is 
moderately high. Runoff is rapid in cultivated fields. 
Because erosion has been severe, the organic-matter con- 
tent has been reduced, fertility has been lowered, and the 
soils have been left with poor tilth. The surface layer 
crusts when dry, which makes tillage difficult and slows 
the germination of seed. 

If cultivated, these soils are susceptible to further ero- 
sion. ‘They can be used for forage crops if properly 
fertilized and otherwise well managed. 


Soil management unit 1.5bAB (ITw) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils that have a moderately fine textured 
subsoil. These soils formed under a fluctuating water 
table, which, except in drained areas, is at or near the 
surface during part of the year. They dry out slowly in 
spring and after rains. Because water ponds in depres- 
sions, planting and cultivation are delayed during wet 
periods. The gently sloping soils have better surface 
drainage than the more nearly level soils. The rate of 
air and water movement is moderately slow. 

The principal management needs are to reduce excess 
wetness, to preserve good soil tilth, to maintain or increase 
the organic-matter content, and to control water erosion 
on the gently sloping soils. 

The soils of this unit are naturally fertile and are well 
suited to all of the crops grown in the county. Tf ade- 
quately draimed, they are productive. A. combination of 
tile dvains and open ditches is needed. Tile drainage 
alone will not insure the conditions needed for optimum 
yields. Because of the meven relief, however, a com- 
plete drainage system is difficult to install in some gently 
sloping areas. In these areas, random tile and surface 
drains can be used. The soil material is stable, and both 
tile drains and open ditches are easily maintained. To 
preserve good soil tilth, additions of large amounts of 
organic residues are needed, and tillage should be kept to 


a minimum. During wet periods, it will be necessary to 
delay tillage to prevent ponding of the soils. 

These soils are well suited to forage crops. The selec- 
tion of grasses and legumes depends on the degree of wet- 
ness of the area. In undrained areas, delay of grazing 
is necessary through wet periods to prevent puddling. 


Soil management unit 1.5cA (1) 


This unit consists of level, dark-colored, poorly drained 
and very poorly drained soils that have a moderately fine 
textured subsoil. The water table is high and, except in 
drained areas, is at or near the surface during a large 
part of the year. These soils dry out slowly in spring 
and after rains. Consequently, they can be tilled only 
within a narrow range of moisture content. The planting 
of crops commonly is delayed during wet periods. Farm 
machinery easily bogs down if the soils are wet. Frost 
damage is a hazard in these low-lying areas. 

The principal management needs are to reduce excess 
wetness, to preserve good soil tilth, and to maintain or 
increase the organic-matter content. 

The soils of this unit are naturally fertile, respond well 
to management, and if drained are well suited to all of 
the crops commonly grown in the county. Both tile 
drains and open ditches are necessary because tile drain- 
age alone will not insure the conditions needed for opti- 
mum yields. The soil material is stable, and tile drains 
and surface ditches are easily maintained. However, na- 
tural drainage outlets are few, and in places it 1s neces- 
sary to dig ditches to provide outlets. Drainage is not 
practical in some areas, because outlets are either not 
available or not adequate. To preserve and improve soil 
tilth, additions of large amounts of organic residues are 
needed. Tillage should be kept to a minimum. During 
wet periods, it will be necessary to delay tillage to prevent 
puddling. 

These soils are well suited to forage crops. The selec- 
tion of forage crops depends on the degree of wetness of 
the area. In undrained areas, delay of grazing is neces- 
sary through wet periods. 


Soil management unit 2.4aA (1) 


This unit consists of level, well drained and moderately 
well drained soils that have a medium-textured subsoil. 
These soils are moderately high in natural fertility. They 
are medium acid in the upper part of the profile and 
alkaline in the lower part. The rate of air and water 
movement through the soils is moderate or moderately 
slow, and the available moisture capacity is medium or 
high. Crops are seldom damaged by lack of moisture. 
Wet spots occur in some areas. 

The principal management needs are to preserve soil 
structure and to maintain or increase the organic-matter 
content. 

The soils of this unit are well suited to all of the crops 
commonly grown in the county. If they are intensively 
cropped, relatively large amounts of crop residues should 
be returned to the soils. Tillage needs to be kept to a 
minimum to preserve soil structure. A suitable cropping 
sequence consists of a row crop followed by a small grain 
seeded to a green-manure crop. Because these soils are 
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slow to warm up in spring, the planting of crops gen- 
erally is delayed. 

These soils are well suited to forage crops and. are pro- 
ductive of suitable grasses and legumes. Grazing should 
be restricted or shortened during wet periods. 


Soil management unit 2.5aB (Ile) 


This unit consists of undulating and_ gently sloping, 
well drained and moderately well drained soils that have 
a medium-textured subsoil. These soils are naturally 
fertile. They are medium acid in the upper part of the 
profile and alkaline in the lower part. The rate of air 
and water movement through the soils is moderate. The 
available moisture capacity is medium or moderately 
high, and crops are seldom damaged by lack of moisture. 
Because of the slope, water erosion is a hazard. Wet 
spots occur in some areas. 

The principal management necds are to control water 
erosion, to preserve soil structure, and to maintain or in- 
crease the organic-matter content. 

The soils of this unit are slow to watm up in spring. 
Thus the planting of spring crops will be later than on the 
coarser textured soils in the county. All of the crops 
commonly grown in the county are suitable, but a crop- 
ping sequence and other erosion control measures are 
needed to keep soil losses to a minimum. Where the 
tight subsoil is exposed by erosion, tillage is difficult and 
productivity is lowered. To increase the organic-matter 
content, the cropping sequence should include a crop 
that produces a Jarge amount of residue. If contour till- 
age is usec, a suitable cropping sequence consists of a row 
crop, followed by a small grain seeded to a green-ma- 
nure crop. If fields are terraced, a more intensive crop 
rotation can be used. Terraces ought to be constructed 
on a slight grade so that water will not pond, and care 
taken to expose as little of the subsoil as possible. 

These soils are well suited to forage crops and are 
productive of leeumes and grasses. During wet periods, 
it will be necessary to restrict grazing. 


Soil management unit 2.5aC (IIe) 


This unit consists of sloping and rolling, well drained 
and moderately well drained soils that have a medium- 
textured subsoil. These soils are naturally fertile and 
are medium acid in the upper part of the profile and al- 
kaline in the lower part. The rate of air and water 
movement through the soils is moderate. The available 
moisture capacity is medium or moderately high, and 
crops are seldom damaged by lack of moisture. Because 
of the slope, runoff is rapid and water erosion is a se- 
rious hazard. Wet spots occur in some areas. 

The principal management needs are to control water 
erosion, to preserve soil structure, and to maintain or in- 
crease the organic-matter content. 

These soils are slow to warm up in spring. Thus the 
planting of spring crops generally is delayed. All of the 
crops commonly grown in the county are suitable, but a 
good cropping sequence and other erosion control meas- 
ures are needed to keep soil losses to a minimum. Where 
the tight subsoil is exposed by erosion, tillage is difficult 
and productivity is lowered. If fields are terraced and 
all crop residues are returned to the soils, the cropping 
sequence can be as intensive as a row crop, 4 row crop, 2 
small] grain, a small grain, and then a meadow crop. Ter- 


races ought to be constructed on a grade so that water will 
not pond, and care taken to expose as little of the subsoil 
as possible in the channel. 

These soils are well suited to forage crops and are 
productive of grasses and Jegumes. 


Soil management unit 2.5aC3 (Ve) 


This unit consists of sloping and rolling, well drained 
and moderately well drained soils that have a moderate- 
ly coarse textured or medium-textured subsoil. These 
soils are severely eroded and consequently are low in 
organic-matter content and have poor structure. They 
are alkaline in the lower part of the profile. The rate 
of air and water movement through the soils is moderate 
or moderately slow, and the available moisture capacity 
is moderately high. Although crops are seldom damaged 
by lack of moisture, yields generally are low because the 
soils ave severely eroded. Runoff is very rapid, and fur- 
ther erosion is a serious hazard. 

The principal management needs are to control run- 
off and water erosion, to maintain or increase the organic- 
matter content, and to improve soil structure. 

The soils of this unit are slow to warm up in spring. 
If crops are grown, measures are needed to improve soil 
structure. Further soil losses can be kept to a minimum 
if terraces are constructed and the cropping system is no 
more intensive than a row crop, a row crop, a small 
grain, then a meadow crop. 

These soils are well suited to forage crops. 


Soil management unit 2.5aD (IVe) 


This unit consists of hilly or moderately steep, well 
drained and moderately well drained soils that have a 
medium-textured subsoil. These soils are naturally fer- 
tile. They are medium acid in the upper part of the 
profile and alkaline in the Jower part. The rate of water 
and air movement through the soils is moderate, and the 
available moisture capacity is moderately high. Thus 
crops are seldom damaged by lack of moisture. Be- 
cause of the slope, however, runoff is very rapid, and the 
hazard of crosion is serious. 

The major limitations are very rapid runoff, suscepti- 
bility to water erosion, difficulty in preserving soil struc- 
ture and in maintaining the organic-matter content, and 
restrictions on the use of equipment because of the slope. 

These soils are slow to warm up in spring. They are 
poorly suited to row crops because of the serious erosion 
hazard, but they can be used for small grain and meadow 
crops. 

The soils of this unit are well suited to most of the 
forage crops commonly grown in the county. 


Soil management unit 2.5aD3 (Vle) 


This unit consists of hilly or moderately stecp, well- 
drained, severely eroded soils that have a moderately 
coarse textured or medium-textured subsoil. These soils 
have very rapid runoff and are subject to further erosion. 
They are Jow in organic-matter content and are alkaline 
in the lower part of the profile. The rate of air and 
water movement through the soils is moderate. The 
available moisture capacity is moderately high, and crops 
are seldom damaged by lack of moisture. Yields are low, 
however, because of past erosion. 


IONIA COUNTY, MICHIGAN 91 


The principal management necds are to control water 
erosion and to increase the organic-matter content. 

These soils are not suited to row crops, but they can be 
used for small grain or meadow crops. A permanent 
cover of vegetation, such as legumes and grasses, is de- 
sirable. 


Soil management unit 2.5aE (VIe) 


This unit consists of steep, well-drained soils that have 
a medium-textured subsoil. The rate of water and air 
movement throngh the soils is moderate. The available 
moisture capacity is moderately high, and crops are sel- 
dom damaged by Jack of moisture. These soils are me- 
dium acid in the upper part of the profile and alkaline 
in the lower part. They are naturally fertile but ave sus- 
ceptible to erosion. Runoff is difficult to control because 
of the steep slopes. 

The major limitations are susceptibility to water ero- 
sion, the moderate rate of water movement through the 
soils, difficulty of preserving soil structure, and the re- 
stricted use of equipment because of the steep slopes. 

The soils of this unit are too steep to be used for eul- 
tivated crops, but they can be used for the forage crops 
commonly grown in the county. A permanent cover 
of vegetation is needed to protect these soils from ero- 
sion. 


Soil management unit 2.5aF (VIle) 


This unit consists of very steep, well-drained soils that 
have a medium-textured subsoil. The rate of air and 
water movement through the soils is moderate. The 
available moisture capacity is moderately high, and plants 
are seldom damaged by lack of moisture. These soils 
are medium acid in the upper part of the profile and al- 
kaline in the lower part. They are naturally fertile but 
have very rapid runoff and are highly susceptible to ero- 
sion. The soils that are severely eroded have poor struc- 
ture and are low in organic-matter content. 

The major limitations are susceptibility to water ero- 
sion, the moderate rate of water movement through the 
soils, rapid runoff, and the restricted use of equipment 
because of the steep slopes. 

A permanent cover of vegetation is necded on these 
soils to help control erosion. 


Soil management unit 25bAB (ITw) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils that have a medium-textured sub- 
soil. These soils are naturally fertile. They formed un- 
der a fluctuating water table, which, except in drained 
areas, is at or near the surface during part of the year. 
They are slightly acid in the upper part of the profile 
and neutral in the subsoil. The rate of air and water 
movement through the soils is moderate. The available 
moisture capacity is medium or moderately high, and 
crops are seldom damaged by lack of moisture. 

The principal management needs are to reduce excess 
wetness, to increase or maintain the organic-matter con- 
tent, and to preserve soil structure. At times the plant- 
ing of crops will be delayed in spring because.of wetness. 

These soils are stable and can be drained either by tile 
or by open ditches. Adequately drained areas are pro- 
ductive, provided a suitable cropping system is used. If 
all residues are returned to the soils, and tillage is kept 


to 2 minimum, the cropping sequence can be as intensive 
4s a row crop each year, and a cover crop at least in 
alternate years. 

The soils of this unit are well suited to forage crops. 
The selection of grasses and Jegumes depends on the de- 
gree of wetness of the area, 


Soil management unit 2.5cA (1D 


This unit consists of level, very poorly drained soils 
that have a mecium-textured subsoil. The rate of air 
and water movement through the soils is moderate or 
moderately slow. The available moisture capacity is me- 
dinm to high. These soils formed under a high water 
table, which, except in drained areas, may be at the 
surface during a large part of the year. They are high 
in organic-matter content and are naturally fertile. 

The principal management necds are to reduce excess 
wetness and to preserve soil structure. 

These soils are stable and are easily drained by tile or 
by open ditches. The cropping sequence can be as in- 
tensive as a row crop followed by a row crop, if cover 
crops are seeded, tillage is kept to a minimum, and all 
residues are returned to the soils. 

The soils of this unit are well suited to forage crops. 
The selection of crops depends on the degree of wetness 
of the area, 


Soil management unit 3aA (IIs) 


This unit consists of level, well drained and moderately 
well drained soils that have a. medium-textured ‘or mod- 
erately coarse textured subsoil. 

These soils are moderately fertile and contain a mod- 
erate amount of organic matter. They are medium or 
slightly acid. The McBride soils are acid to a depth of 
more than 42 inches, whereas the other soils are acid to 
lesser depths. The rate of air and water movement through 
the soils is moderate. The available moisture capacity is 
moderately low or moderate, and crops may be damaged 
by lack of moisture during a dry period. 

Maintenance of the organic-matter content is the major 
management problem. Droughtiness is a slight limita- 
tion. These soils are seldom affected by wind erosion. 

All of the crops commonly grown in the county are 
suitable. The cropping system should include a crop that 
produces a large amount of residue that can be re- 
turned to the soils. <A satisfactory rotation is a row 
crop followed by a small grain seeded to a green-manure 
crop. Legumes that are suited to well-drained soils can 
be grown successfully. 


Soil management unit 3aB (Ile) 


This unit consists of undulating and gently sloping, 
well drained and moderately well drained soils that have 
a medium-textured or moderately coarse textured sub- 
soul. The rate of air and water movement through the 
soils is moderate. The available moisture capacity is 
moderately low or moderate, and crops lack water during 
dry periods. Natural fertility is medium, and the reac- 
tion is medium acid or slightly acid. The McBride soils 
are acid to a depth of more than 42 inches, whereas the 
other soils in this unit are calcareous at a depth of Jess 
than 42 inches. Water erosion is a moderate hazard. A 
few areas are stony and are not suited to cultivation un- 
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less the stones are removed. These areas are indicated 
on the soil map by stone symbols. 

These soils, for the most part, are well suited to crops 
if measures are taken to control erosion. Terracing 1s 
an effective conservation practice. A cropping system 
that includes crops that provide large amounts of residue 
that can be returned to the soils is desirable. In addition, 
other organic material can tbe added. If terraces are 
constructed, all residues are returned, and tillage is kept 
to a minimum, a satisfactory sequence of crops consists 
of a row crop, then a small grain seeded to a grecn- 
manure crop. 

The soils of this unit are well suited to forage crops. 
Legumes and grasses suited to well-drained soils can be 
grown successfully. Because of their acid reaction, these 
soils need to be tested to determine their need for lime. 


Soil management unit 3aB3 (Ile) 


This unit consists of undulating and gently sloping, 
well-drained, severely eroded soils that have a moderately 
coarse textured subsoil. These soils are low in organic- 
matter content. The surface layer has poor structure and 
is likely to become cloddy. The rate of air and water 
movement through the soils is moderate, and the available 
moisture capacity is moderately low. Crops Jack mois- 
ture during extended dry periods. Runoff is rapid. 

The major limitations are hazard of erosion, low or- 
ganic-matter content, poor soil structure, and droughti- 
ness. 

The soils of this unit are suited to crops, but they are 
much less productive than the uneroded soils of the 
same series. ‘T'o offset the effect of poor soil structure, 
the cropping system should include crops that produce 
large amounts of residue. In addition, a fertilization 
program that results in the production of large amounts 
of organic material that can be returned to the soils is 
desirable. If the organic-matter content of these soils is 
increased and terraces are constructed, the cropping se- 
quence can be as intensive as a row crop, then a small 
grain seeded to a green-manure crop. If this rotation is 
used, it is important to return all crop residues to the 
soils and to keep tillage to © minimum. 

These soils are well suited to the forage crops common- 
ly grown in the county and are productive if a satisfactory 
stand can be established. 


Soil management unit 3aC (IIe) 


This unit consists of sloping and rolling, well-drained 
soils that have a moderately coarse textured subsoil. The 
rate of air and water movement through the soils is 
moderate or moderately rapid. The available moisture 
capacity is moderate or moderately low, and crops lack 
water during dry periods. These soils are medium in 
natural fertility and are medium acid or slightly acid. 
The McBride soils are acid to a depth of more than 42 
inches, whereas the other soils are calcareous at a depth 
of less than 42 inches. The McBride soils have a weak 
fragipan. The soils of this unit are subject to water 
erosion. A few areas are stony and are not suited to 
cultivated crops unless the stones are removed. These 
areas are indicated on the soil map by stone symbols. 
Areas that are not stony are suited to crops if erosion is 
controlled. 


The major limitations are hazard of water erosion, 
slight droughtiness, and low organic-matter content. 

These soils are suited to all of the cultivated crops 
commonly grown in the county if measures are taken to 
control erosion. They are well suited to terracing. The 
cropping system should include crops that produce rel- 
atively large amounts of residue that can be returned to 
the soils. If terraces are constructed, all residues are re- 
turned to the soils, and tillage is kept to a minimum, the 
cropping sequence can be as intensive as a Low crop, A 
row crop, a small grain, then a meadow crop. 

The soils of this unit are well suited to the forage 
crops commonly grown in the county. 


Soil management unit 3aC3 (Ve) 


This unit consists of sloping and rolling, well-drained, 
severely eroded soils that have a moderately coarse tex- 
tured subsoil. The rate of air and water movement is 
moderate and generally is adequate for all plants. The 
available moisture capacity is moderate or moderately 
low, and crops lack water during dry periods. These 
soils are moderately fertile and are acid in the upper part 
of the profile. The Fox, Lapeer, and Newaygo soils are 
calcareous at a depth of less than 42 inches. Water ero- 
sion is a serious hazard. 

The major limitations are slight droughtiness, moder- 
ate fertility, susceptibility to water erosion, and low or- 
ganic-matter content. 

These soils are poorly suited to cultivated crops. Before 
they can be used successfully for crops, measures are 
needed to correct the effect of past erosion. 

Legumes and grasses are suitable if lime and fertilizers 
are applied in amounts indicated by soil tests. 


Soil management unit 3aD (Ve) 


This unit consists of moderately steep and hilly, well- 
drained soils that have a moderately coarse textured sub- 
soil. The rate of air and water movement through the 
soils is moderate or moderately rapid but generally is 
adequate for all plants. The available moisture capacity 
is moderate or moderately low, and crops Jack water dur- 
ing the driest part of the growing season. These soils 
are moderately fertile and are medium acid. They are 
susceptible to erosion ‘because of the slope. The McBride 
soils are acid to a depth of more than 42 inches, whereas 
the other soils in this unit are calcareous at a depth of 
less than 42 inches. The McBride soils have a weak 
fragipan. 

The major limitations are hazard of erosion, restric- 
tions on the use of equipment because of the moderately 
steep slopes, and low organic-matter content. 

These soils are not suited to cultivated crops. THow- 
ever, legumes and grasses that are suited to well-drained 
soils can be grown successfully. These soils are highly 
erodible if Jeft barren. Consequently, it is desirable to 
keep them in forage crops as long as possible. 


Soil management unit 3aD3 (VIe) 


This unit consists of moderately steep, well-drained, 
severely eroded soils that have a moderately coarse tex- 
tured subsoil. The available moisture capacity is mod- 
erate or moderately low, and crops lack water during ex- 
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tended dry periods. Because of past erosion, runoff is 
more rapid on these soils than ‘on Jess eroded steeper soils. 

The soils of this unit are not suited to crops because of 
the risk of erosion and the limitation on the use of 
equipment. They are well suited to such permanent 
vegetation as legumes, grasses, or woody plants. The 
cover of vegetation should be broken only occasionally. 


Soil management unit 3aK (Vie) 


This unit consists of steep, well-drained soils that have 
a moderately coarse textured subsoil. These soils are 
moderately fertile and are acid in reaction. The McBride 
soils are acid to a depth of more than 42 inches, whereas 
the other soils are acid to a depth of less than 42 inches. 
The rate of air and water movement through the soils is 
moderate. The available moisture capacity is moderate 
or moderately low, and in most years crops lack moisture 
during dry periods. Because of the steep slopes, these 
soils are highly susceptible to erosion, and the use of 
equipment is limited. Stones occur on the surface in a 
few areas. These areas are indicated on the soil map by 
stone symbols. 

These soils are not suitable for cultivated crops, but 
they are well suited to forage crops. They are produc- 
tive of legumes and grasses that can be grown successful- 
ly on well-drained soils. 


Soil management unit 3aEF (VIle) 


This unit consists of very steep, well-drained soils that 
have a moderately coarse textured subsoil. These soils 
are somewhat droughty. Runoff is rapid, and the haz- 
ard of erosion is severe. The use of equipment is severe- 
ly limited because of the steep slopes. 

The soils of this unit are moderately productive of 
forage crops. AJl legumes and grasses that are suited to 
well-drained soils grow well. A cover of vegetation is 
needed most of the time to help control erosion. 


Soil management unit 3aEF3 (VUHe) 


This unit consists of steep and very steep, well- 
dvained, severely eroded soils that have a moderately 
coarse textured subsoil. These soils are moderately per- 
meable and are medium in available moisture capacity. 
Because of the steep and very stcep slopes, runoff is rapid 
if the soils are cultivated. The steep slopes limit the 
use of farm machinery. Severe crosion has reduced the 
organic-matter content and left these soils with poor tilth. 
The surface layer crusts readily when dry. In many areas 
there are cobblestones and gravel on the surface. 

The soils of this unit are poorly suited to most culti- 
vated crops but can be used for pasture or forage crops. 
Most grasses and legumes grow well. 


Soil management unit 3bAB (Iw) 


This unit consists of level and gently sloping, some- 
what poorly drained soils that have a medium-textured 
or moderately coarse textured subsoil. These soils are 
fertile and contain a moderate amount of organic matter. 
The water table fluctuates and may be at or near the 
surface during part of the year. If the water table is 
lowered, the movement of air and water through the soils 
is moderate. The available moisture capacity is adequate 
for all crops. 


The principal management needs are to reduce excess 
wetness, to preserve soil structure, and to maintain or in- 
crease the organic-matter content. Flooding is a hazard 
in depressions, 

Drained areas, except those in frost pockets, are well 
suited to the crops commonly grown in the county. Tile 
functions satisfactorily except where sand pockets occur. 
In these unstable areas, a backfilling of straw, grass, or 
topsoil is needed. If tillage is kept to a minimum and all 
residues are returned to the soils, a suitable cropping se- 
quence consists of a row crop, followed in alternate years 
by a row crop seeded to a cover crop. The planting of 
crops may have to be done later on these soils than on the 
well-drained soils in the county. 

These soils are well suited to forage crops. Only water- 
tolerant grasses are suitable for undrained areas. Delay 
of grazing through wet periods is necessary because these 
soils are likely to puddle if grazed when wet. 


Soil management unit 3cA (Hw) 


This unit consists of level, poorly drained soils that 
have a medium-textured or moderately coarse textured 
subsoil. These soils are fertile and are well supplied with 
organic matter. In undrained areas, the water table is 
high during most of the year. Water moves freely 
through these soils if the water table is lowered. The 
available moisture capacity is adequate for plants. 

The principal management needs are to reduce excess 
wetness and to preserve soil structure. Flooding is a 
hazard in depressions. 

Drained areas, except those in frost pockets, are well 
suited to the crops grown in the county. Tile functions 
successfully except where sand pockets occur. In these 
pockets, there is risk of the sand filling the tile. For 
this reason, a backfilling of straw or topsoil is needed. 
Surface drainage may be necessary if the surface is un- 
even. The cropping sequence can be as intensive as a 
row crop each year if a cover crop is seeded in alternate 
years. The planting of crops may be delayed because of 
wetness, 

These soils are well suited to forage crops. Only water- 
tolerant grasses are suitable for undrained areas. Delay 
of grazing is necessary through wet periods. The delay 
will be longer on these soils than on soils on uplands. 


Soil management unit 3/2aA (CU) 


This unit consists of level, moderately well drained 
soils that have a moderately coarse textured subsoil and 
are underlain by loam, silty clay loam, or clay loam at a 
depth of 18 to 42 inches. The rate of air and water move- 
ment through these soils is moderate, and the available 
moisture capacity is moderately high to moderately low. 
Crops are seldom damaged by lack of moisture during a 
normal growing season, Although the surface layer nor- 
mally contains a moderate amount of organic matter, this 
content is difficult to maintain because of the moderately 
coarse texture of the soil material in the upper 18 to 42 
inches. 

The principal management needs are to maintain the 
organic-matter content and to preserve soil structure. 

These soils are well suited to all of the crops commonly 
grown in the county. If all residues are returned to the 
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soils and tillage is kept to a minimum, the rotation can 
be as intensive as a row crop, a cover crop, and then 
a row crop. 

The soils of this unit are productive of forage crops 
if a good fertilization program is followed. 


Soil management unit 3/2aB (Ile) 


This unit consists of gently sloping, well drained and 
moderately well drained soils that have a moderately 
coarse textured subsoil and are underlain by loam or clay 
loam at a depth of 18 to 42 inches. Air and water move 
moderately rapidly through the upper layers and mod- 
erately slowly through the substratum. The available 
moisture capacity is moderately low to moderately high. 
Crops are seldom damaged by lack of moisture, except 
during extremely dry periods. These soils are moderate 
in organic-matter content and are acid in the upper part 
of the profile. Because of the slope, they are susceptible to 
erosion. 

The principal management needs are to control erosion 
and to maintain the organic-matter content and fertility. 

Tf erosion is controlled, these soils are suited to all of 
the crops grown in the county. Such erosion control 
practices as terracing, stripcropping, and contour tillage 
are well suited. In terraced fields, if tillage is kept to a 
minimum and all residues are returned to the soils, the 
cropping sequence can. consist of a row crop, followed by 
a row crop seeded to a cover crop. If erosion control 
practices are not used, the cropping sequence should be 
no more intensive than a small grain and 2 years of 
meadow. 

The soils of this unit are well suited to forage crops. 
They are productive of legumes and grasses that can be 
grown successfully on well-drained soils. 


Soil management unit 3/2aC (IIe) 


This unit consists of sloping and rolling, well-drained 
soils that have a moderately coarse textured subsoil and 
are underlain by loam or clay loam at a depth of 18 to 42 
inches. Air and water move moderately rapidly through 
the upper layers of these soils and moderately slowly 
through the substratum. The available moisture capacity 
is moderately low. Nevertheless, crops are seldom dam- 
aged by lack of moisture, except during extremely dry 
periods. ‘These soils are moderately fertile and are 
moderate in organic-matter content. They are acid in 
the upper part of the profile. Because of the slope. they 
are highly susceptible to erosion. 

The major limitations are hazard of erosion and the 
difficulty of maintaining fertility and organic-matter 
content. 

All of the crops commonly grown in the county are 
suitable if measures are taken to control erosion. Such 
erosion control practices as terracing, contour tillage, 
and stripcropping are well suited. In terraced fields, if 
tillage is kept to a minimum and all residues are returned 
to the soils, the cropping sequence can consist of a row 
crop, a small grain, and then a meadow crop. If erosion 
control practices are not used, the cropping sequence 
should be no more intensive than a small grain and 2 
years of meadow. 

These soils are well suited to all of the forage crops 
that can be grown successfully on well-drained soils. 


Soil management unit 3/2aD (1Ve) 


This unit consists of moderately steep and hilly, well- 
drained soils that have a moderately coarse textured sub- 
soil and are underlain by loam or clay loam at a depth of 
18 to 42 inches. Water moves readily through the upper 
part of the profile and moderately slowly through the 
substratum. The available moisture capacity is moderate- 
ly low, and crops occasionally lack water during dry 
periods. These soils are moderately fertile and are acid 
in the upper part of the profile. They are moderately 
well supplied with organic matter. Because of the mod- 
erately steep slopes, runoff is rapid and erosion is a 
hazard. 

The major limitations are hazard of erosion, restric- 
tions on the use of equipment, and difficulty of maintain- 
ing fertility and organic-matter content. 

These soils are poorly suited to cultivated crops but 
are well suited to forage crops. Legumes and grasses 
Ha are suited to well-drained soils can be grown success- 
Fully. 


Soil management unit 3/2bAB (Iw) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils that have a moderately coarse tex- 
tured subsoil and are underlain by loam or clay loam at 
a depth of 18 to 42 inches. The water table fluctuates 
and in undrained areas is at or near the surface during 
wet periods. Water moves readily through the upper 
layers and moderately slowly through the substratum. 
These soils are fertile and are moderate in organic-matter 
content. The available moisture capacity is adequate for 
all crops. 

The major limitations are excess wetness and the dif- 
ficulty of maintaining the organic-matter content and 
fertility. Flooding is a hazard in depressions. 

Drained areas, except those in frost pockets, are well 
suited to the crops commonly grown in the county, Tile 
functions satisfactorily in these soils. However, the 
spacing of tile lines depends on the depth to the sub- 
stratum. The spacing must be less if the lines are laid 
in the finer textured substratum than if they are laid in 
the moderately coarse textured subsoil. Unstable sand 
spots occur in some places. Surface drainage generally 
is needed in depressions and in areas where the surface is 
uneven. If all residues are returned to the soils and 
tillage is kept to 9 minimum, the cropping sequence can 
consist of a row crop, then in alternate years a row 
crop seeded to a cover crop. 

The soils of this unit are well suited to forage crops. 
The selection of forage crops depends on the degree of 
wetness of the area. Grazing needs to be restricted 
through wet periods to prevent damage to the soils. 


Soil management unit 3/2cA (IIw) 


This unit consists of level, poorly drained soils that 
have a moderately coarse textured subsoil and are under- 
lain by loam or clay loam at a depth of 18 to 42 inches. 
Tn undrained areas the water table is at the surface dur- 
ing wet periods. These soils are well supplied with or- 
ganic matter and are fertile. Water moves readily through 
the upper layers and moderately slowly through the sub- 
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stratum. 
areas, 

The major limitations are excess wetness and the diffi- 
culty of maintaining the organic-matter content and fer- 
tility. The flooding of low areas is a hazard. 

Drained areas are well suited to cultivated crops. Tile 
can be used to drain these soils. The depth and the 
spacing of tile lines depend on the depth to the substra- 
tum. ‘The spacing must be less if the lines are laid in 
the finer textured substratum than if they ave laid in the 
moderately coarse textured subsoil. Some unstable sandy 
spots occur in places. Surface drainage generally is 
needed. to remove runoff from depressions. Tf all residues 
are returned to the soils and tillage is kept to a minimum, 
the cropping sequence can consist of a row crop, then in 
alternate years a rew crop seeded to a cover crop. 

The soils of this unit are well suited to forage crops. 
The selection of forage crops depends on the degree of 
wetness of the area. Grazing needs to be restricted dur- 
ing wet periods to prevent damage to the soils. 


Runoft from higher soils collects in some low 


Soil management unit 4aA (IIIs) 


This unit consists of level, well-drained, coarse-tex- 
tured soils that have a moderately coarse textured or 
meduim-textured subsoil that varies in thickness but gen- 
erally is less than 10 inches. Air and water move readily 
through the soil material. These soils are moderately 
low in fertility and in organic-matter content, and they 
are medium acid to a depth of at least 36 inches. The 
available moisture capacity is moderately low, and most 
crops lack moisture during dry periods (fig. 7). A few 
areas are stony and are not suited to crops unless the 
stones are removed. These areas are indicated on the 
soil map by stone symbols. 

The major limitations are droughtiness, moderately low 
fertility, and moderately low organic-matter content. 

Although these soils are poorly suited to cultivated 
crops, they warm up early in spring and can be used for 
early season crops. Deep-rooted crops grow fairly well. 
The rotation should include crops that produce large 
amounts of organic material. If all crop residues are 
returned to the soils and tillage is kept to a minimum, 
a satisfactory cropping sequence consists of 2 years of 
& row crop, 2 years of a small grain, and 1 year of 
meadow. 

These soils are moderately well suited to forage crops. 
Yields are fairly good early in the season but are low 
during the dry summer months. 


Soil management unit 4aB (IITs) 


This unit consists of gently sloping, well-drained, 
coarse-textured soils that have a moderately coarse tex- 
iurecl or medium-textured subsoil that varies in thickness 
but generally is less than 10 inches, Air and water move 
readily through the soil material. The available moisture 
capacity is moderately low or low, and crops lack mois- 
ture during dry periods. These soils are low or moderate- 
ly low both in fertility and in organic-matter content, 
and they are medium acid to a depth of at least 36 inches. 
They are susceptible to both water and wind erosion. A 
few areas are stony and are not suitable for crops unless 
the stones are removed. These areas are indicated on 
the soil map by stone symbols. 
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Figure 7—Sprinkler irrigation on sandy soils of soil management 
unit 4aA (IIIs). 


The major limitations are hazard of erosion, difficulty 
of maintaining both fertility and organic-matter content, 
and droughtiness. 

Although these soils are poorly suited to cultivated 
crops, they warm up early in spring and can be used for 
early season crops. The rotation should include crops 
that produce large amounts of organic material that can 
be returned to the soils. Such erosion control practices 
as terracing, stripcropping, or contour tillage are needed 
to help control erosion. In terraced fields, if tillage is 
kept to a minimum and all residues are returned to the 
soils, the cropping sequence can consist of 2 years of a 
row crop, 2 years of a small grain, and 1 year of meadow. 
If erosion control practices are not used, the cropping 
sequence should be no more intensive than a row crop, 
a small gram, and 4 years of meacow. 

These soils are moderately well suited to forage crops. 
Yields are fairly good early in the season but are 
moderately low durmg the dry summer months. 


Soil management unit 4aC (IITe) 


This unit consists of sloping, well-drained, coarse-tex- 
tured soils that have a moderately coarse textured or 
medium-textured subsoil that is less than 10 inches thick. 
The rate of air and water movement, through these soils 
is moderately rapid. The organic-matter content is low, 
and natural fertility is medium or low. These soils are 
droughty during dry periods and are susceptible to both 
wind and water eresion. The loamy sands, particularly 
Spinks loamy sand, are more droughty than the sandy 
loams and are more susceptible to wind erosion. 

The major limitations are the difticnlty of maintaining 
and increasing the organic-matter content and fertility, 
lack of moisture for crops during dry periods, and haz- 
ard of wind and water erosion. 

The soils of this unit can be cultivated only occasion- 
ally because of the hazard of erosion. Large amounts of 
crop residues, manure, and green-manure are needed to 
maintain or increase the organic-matter content and fer- 
tility. Both winter cover crops and trees, planted as 
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windbreaks, help to control wind erosion. In many areas, 
farming on the contour is difficult because slopes are 
short and irregular. 

These soils are suited to all of the crops grown in the 
county but are used mainly for corn, small grain, alfalta, 
and some soybeans, They warm up and dry out earlier 
in spring than the loamy and clayey soils in the county. 
Therefore, they are well suited to early crops, such as 
small grain, which matures before there is a shortage of 
soil moisture. Nitrogen and possibly phosphorus are 
needed to obtain optimum yields. However, large 
amounts of fertilizer may not be profitable in dry years. 

Deep-rooted forage crops that are drought resistant 
are most suitable. Lime generally is needed if legumes 
are grown. Yields of forage crops are reduced during 
the dry summer months. 


Soil management unit ZaC3 (Ve) 


This unit consists of sloping and rolling, well-drained, 
severely eroded soils that have a coarse-textured subsoil. 
The rate of air and water movement through the soils is 
moderately rapid, and the available moisture capacity is 
moderately low. Crops commonly lack moisture even in 
normal years. The organic-matter content normally is 
very low in these soils and has been lowered as a result of 
past erosion. Because of their coarse texture, these soils 
are readily depleted of organic matter. Runoff is 
moderate. 

The major limitations are past erosion, susceptibility 
to further erosion, low organic-matter content, and 
droughtiness. 

These soils are not suited to cultivated crops, because 
of the extreme hazard of further erosion. They are 
moderately well suited to the forage crops commonly 
grown in the county, but yields will be moderate or mod- 
erately low, even if an adequate amount of fertilizer is 
used. 


Soil management unit daD (IVe) 


This unit consists of moderately steep or hilly, well- 
drained, coarse-textured soils that have a moderately 
coarse textured or medium-textured subsoil that varies 
in thickness but generally is less than 10 inches. The 
rate of air and water movement through these soils is 
moderately rapid. The available moisture capacity is 
moderately low, and crops lack moisture during dry 
periods. These soils are low in organic-matter content 
and fertility. They are medium acid to a depth of 36 
inches. Because of the moderately steep slopes, they are 
highly susceptible to erosion. Stones occur on the sur- 
face in a few areas. These areas are indicated on the 
soil map by stone symbols. 

The major limitations are hazard of erosion, low fer- 
tility, difficulty of maintaining the organic-matter con- 
tent, droughtiness, and restrictions on the use of equip- 
ment because of the slope. 

These soils are poorly suited to cultivated crops be- 
cause of the moderately steep slopes and the hazard of 
erosion. They should be maintained in meadow as much 
of the time as possible. Forage crops that grow well 
early in spring are most suitable because growth will be 
restricted during the dry summer months. 


Soil management unit 4aABC (Vs) 


This unit consists of level to hilly, very stony soils that 
have a coarse-textured subsoil. These soils are very 
stony and droughty. The stones are numerous enough 
to prevent the use of common tillage equipment. The 
available moisture capacity is low or moderate. In most 
years plants are affected by lack of moisture during dry 
periods. The Boyer soils and the Plainfield soils, 
slightly acid variant, are more droughty than the other 
soils in this unit. 

The major limitations are stoniness, low organic-mat- 
ter content, and droughtiness. 

Because of the stones, these soils are not suited to culti- 
vated crops. They can be used for pasture or woods. 
Most of the forage crops commonly grown are suitable. 


Soil management unit 4aD3 (VIe) 


This unit consists of moderately steep or hilly, well- 
drained, severely eroded soils that have a coarse-textured 
subsoil, which is exposed in places. These soils are low 
in organic-matter content and are moderately low both 
in-available moisture capacity and in fertility. They are 
coarse textured and acid to a depth of at least 24 inches. 

The major limitations are past erosion, moderately low 
fertility, droughtiness, low organic-matter content, and 
restrictions on the use of equipment because of the slope. 

The soils of this unit are not suitable for crops. To 
help control erosion, they need to be kept in a permanent 
cover of vegetation, such as legumes, grasses, or woody 
plants. Legumes and grasses grow well, especially dur- 
ing the moist months in spring. 


Soil management unit daE (VIe) 


This unit consists of steep, well-drained, coarse-tex- 
tured soils that have a moderately coarse textured ot 
medium-textured subsoil that varies in thickness but gen- 
erally is less than 10 inches. The available moisture ca- 
pacity is moderately low or low, and crops commonly 
lack moisture during dry periods. These soils are mod- 
erately low or low in fertility and are acid to a depth of 
36 inches. They are highly susceptible to erosion because 
the slopes are steep. 

The major limitations are hazard of erosion, droughti- 
ness, low natural fertility, and restrictions on the use of 
equipment. 

These soils are not suited to cultivated crops. To help 
control erosion, they need to be kept in a permanent 
cover of vegetation at all times. Yields of forage crops 
are low during the dry summer months but are higher 
during the moist months in spring. 


Soil management unit daE3 (VHe) 


This unit consists of steep, well-drained, coarse-tex- 
tured, severely eroded soils that have a moderately 
coarse-textured or medivm-textured subsoil, generally 
less than 10 inches thick. In places the subsoil is ex- 
posed. The rate of water movement through the soils 
is moderately rapid, and the available moisture capacity 
is moderately low. These soils are moderately low in 
natural fertility. They are acid to a depth of 24 inches 
and are calcareous below this depth. Further erosion is 
a serious hazard because slopes are steep. 
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The major limitations are past erosion, susceptibility 
to further erosion, droughtiness, moderately low fertility 
low organic-matter content, and restrictions on the use of 
equipment. 

The soils of this unit are not suited to cultivated crops. 
Because of the hazard of erosion and the difficulty of 
using equipment, it is desirable to keep them in perma- 
nent vegetation, such as legumes and grasses or woody 
pe Yields of forage crops are moderate or moderate- 
y low. 


Soil management unit 4aF (VIIe) 


This unit consists of very steep, well-drained soils that 
have a coarse-textured subsoil. Water moves moderately 
rapidly through the soil material. These soils are 
droughty and are low both in organic-matter content and 
fertility. They are acid to a depth of 36 inches. Run- 
off is rapid, and erosion is a serious hazard. 

The major limitations are hazard of erosion, droughti- 
ness, low organic-matter content, low fertility, and re- 
es on the use of equipment because of the steep 
slopes. 

The soils of this unit are poorly suited to cultivated 
crops. Because of the steep slopes and difficulty of re- 
seeding, they are not well suited to forage crops. How- 
ever, yields of forage crops are moderate, particularly 
early In spring. 


Soil management unit 4aF3 (VIle) 


This unit consists of very steep, well-drained, severely 
eroded soils that have a coarse-textured subsoil. The 
rate of air and water movement through the soils is 
moderately rapid. The available moisture capacity is 
moderately low, and crops Jack moisture during dry 
periods. ‘These soils are low in organic-matter content, 
moderately low in fertility, and acid in reaction. Because 
of the steep slopes, they are susceptible to further erosion. 

The major limitations are the steep slopes, extreme 
droughtiness, moderately low fertility, and poor soil struc- 
ture. The Boyer soils are likely to be limy near the 
surface, 

These soils are poorly suited to cultivated crops because 
of the hazard of erosion and the difficulty of using equip- 
ment. Legumes that are suited to well-drained soils can 
be grown, but yields of forage crops are moderate or 
moderately low. 


Soil management unit 4hAB (IIIw) 


This unit consists of level to gently sloping, somewhat 
poorly drained, coarse textured or moderately coarse tex- 
tured soils that have a thin, medium-textured or moder- 
ately coarse textured subsoil. The rate of air and water 
movement through the soils is moderately rapid. The 
water table fluctuates and in undrained areas is at or near 
the surface during wet periods. The available moisture 
capacity is adequate for crops. These soils are moderate 
in organic-matter content and are low or moderately low 
in fertility. 

The major limitations are poor drainage and difficulty 
of maintaining the organic-matter content. 

Drained areas, except those in frost pockets, are well 
suited to all of the crops commonly grown in the county. 


If tillage is kept to a minimum and all residues are re- 
turned to the soils, a satisfactory crop sequence for 
drained areas consists of a row crop followed by a small 
grain seeded to a cover crop. Tile functions satisfactorily 
in these soils, but the many sand pockets make the in- 
stallation of tile lines difficult. The banks of open ditches 
are likely to be unstable because the soils are sandy. 

The soils of this unit are well suited to forage crops. 
The selection of forage crops depends on the degree of 
wetness of the area. Grazing may be delayed in spring 
because of wetness. 


Soil management unit 4cA (11lw) 


This unit consists of level, very poorly drained soils 
that have a coarse-textured subsoil. In undrained areas, 
the water table is at the surface during part of the year. 
The available moisture capacity is adequate for crops. 
These soils are high in organic-matter content and medi- 
um or low in fertility. They generally are slightly acid 
or neutral in reaction. A few areas are stony and are 
not suited to crops. These areas are indicated on the 
soil map by stone symbols. 

The major limitations are excess wetness and the diffi- 
culty of maintaining the organic-matter content. 

Drained areas, except those in frost pockets, are well 
suited to crops. If tillage is kept to a minimum and 
all residues are returned to the soils, a suitable cropping 
sequence consists of a row crop, then a small grain seeded 
to a cover crop. Both tile and open ditches can be used 
to drain these soils, The best time to install tile is dur- 
ing the driest part of the year. Because of the many 
sand spots, however, the installation of tile lines may be 
difficult. The banks of open ditches are unstable. 

The soils of this unit are well suited to forage crops 
and are productive during summer. The selection of 
forage crops depends on the degree of wetness of the 
area. Grazing needs to be restricted in spring when the 
soils are wet, and after heavy rains. 


Soil management unit ¢4/2aAB (IIIs) 


This unit consists of level to gently sloping or un- 
dulating, well-drained soils that have a coarse-textured 
subsoil and are underlain by loam at a depth of 18 to 42 
inches. Water moves rapidly through the upper part 
of the profile and slowly through the lower part. The 
available moisture capacity is low. Crops commonly are 
damaged by lack of moisture during dry periods in sum- 
mer. If rains are well distributed, however, oe do 
well. These soils are medium acid in the upper layers 
and calcareous in the substratum. The organic-matter 
content is low and is readily depleted if the soils are 
cultivated. Fertility is also low. 7 

The major limitations are droughtiness, low fertility, 
and low organic-matter content. | Wind erosion is a 
hazard if fields are not protected by vegetation. 

Although all of the crops common to the county can 
be grown, the most suitable crops are those that produce 
their maximum growth in the cool moist months, or crops 
that can withstand long periods of low moisture. Tf all 
residues are returned to the soils and tillage is kept to 
a minimum, a suitable cropping sequence consists of a 
row crop, followed by a small grain seeded to a green- 
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manure crop. Regardless of the cropping system used, 
frequent additions of organic materials are needed. 

These soils are not well suited to forage crops. Never- 
theless, because they warm up early in spring, they pro- 
vide grazing early in the growing season. Yields are 
lower during the dry summer months. Legumes and 
grasses that can withstand droughty periods are most 
suitable. 


Soil management unit 4/2aC (Ile) 

This unit consists of sloping and rolling, well-drained 
soils that have a coarse-textured subsoil and are under- 
lain by loam at a depth of 18 to 42 inches. Water moves 
rapidly through the upper part of the profile and slowly 
through the fine-textured substratum. The substratum 
supplies a moderate amount of moisture that plants can 
use. Crops Jack moisture during dry summer months but 
do well if rains are well distributed. These soils are 
medium acid in the upper part of the profile and cal- 
careous in the substratum. The content of organic matter 
is low and is reduced if the soils are cultivated. Fer- 
tility is low. The soils of this unit are susceptible to both 
wind and water erosion. 

The major limitations are hazard of erosion, droughti- 
ness, low fertility, and low organic-matter content. 

These soils can be used safely for crops if suitable 
conservation measures are taken. Because the soils are 
droughty, the most suitable crops are those that produce 
their maximum growth during the cool moist months, or 
crops that can withstand extended dry periods. If ter- 
races are constructed, all residues returned to the soils, 
and tillage kept to a minimum, the cropping sequence 
can be as intensive as 2 years of a row crop, 1 year of a 
small grain, and 1 year of a meadow crop. If no support- 
ing practices are used, a suitable rotation consists of a 
row crop, a small grain, then a meadow crop. Regard- 
less of the cropping sequence, frequent additions of or- 
ganic materials are needed. 

These soils are not well suited to forage crops. Never- 
theless, they warm up early in spring and provide grazing 
early in the growing season. Yields are lower during the 
dry summer months. Legumes and grasses that can with- 
stand droughty periods are most suitable. 


Soil management unit 4/2aC3 (IVe) 


This unit consists of sloping and rolling, well-drained, 
severely eroded soils that have a coarse-textured subsoil 
and are underlain by a medium-textured or moderately 
fine textured soil at a depth of 18 to 42 inches. Air and 
water move rapidly through the upper layers and slowly 
through the finer textured substratum. The available 
moisture capacity is low. Shallow-rooted crops lack mois- 
ture during dry periods of a normal growing season. 
These soils are low in organic-matter content. They have 
moderate runoff and are susceptible to further erosion. 

The major limitations are past erosion, hazard of 
further erosion, low organic-matter content, and droughti- 
ness. ; 

Because of their low organic-matter content and sus- 
ceptibility to erosion, the soils of this unit are not suited 
to cultivated crops. They are moderately well suited to 
forage crops, but yields are moderate or moderately low, 
even if an adequate amount of fertilizer is applied. 
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Nevertheless, good forage is available early in the grow- 
ing season and in fall. Yields of forage are recuced 
during dry periods in summer. 


Soil management unit 4/2aDE (Vle) 


This unit consists of moderately steep and steep, well- 
drained soils that have a coarse-textured subsoil and are 
underlain by loam at a depth of 18 to 42 inches. Water 
moves rapidly through the upper layers and slowly 
through the substratum. The available moisture capacity 
is low. Crops lack moisture during dry periods. These 
soils are medium acid in the upper part of the profile and 
calcareous in the substratum. They are low in both 
organic-matter content and fertility. Runoff is rapid, and 
the hazard of erosion is serious. 

The major limitations are hazard of erosion, droughti- 
ness, low fertility, lov organic-matter content, and re- 
strictions in the use of equipment. The severely eroded 
soils have a lower content of organic matter and are less 
suitable for crops than the less eroded soils. 

These soils are poorly suited to cultivated crops because 
of the steep slopes and hazard of erosion. Yields of 
forage crops are low during the summer months but are 
excellent early in the growing season. 


Soil management unit 4/2bAB (I1lw) 


This unit consists of level to undulating, somewhat 
poorly drained soils that have a coarse-textured subsoil 
and are underlain by Joam at a depth of 18 to 42 inches. 
The water table fluctuates and may be at or near the sur- 
face during wet periods. Water moves rapidly through 
the upper layers and moderately slowly through the sub- 
statum. ‘Lhe available moisture capacity is adequate for 
plants. These soils are slightly acid in the upper part of 
the profile and are calcareous in the finer textured sub- 
stratum. They are moderately high in organic-matter 
content and low in fertility. 

The major limitations are excess wetness and the diffi- 
culty of maintaining the organic-matter content. 

Drained areas, except those in frost pockets, are well 
suited to the crops commonly grown in the county. Tile 
functions well in these soils, but the spacing of tile de- 
pends on the depth to the substratum. Where the soils 
are shallow, the spacing between tile lines must be less 
than in areas where the sandy soil material is thick. 
Furthermore, unstable sand spots oceur in places. If till- 
age is kept to a minimum and all residues are returned 
to the soils, a suitable cropping sequence consists of a 
row crop, then a small grain seeded to a green-manure 
crop. 

The soils of this unit are well suited to forage crops, 
particularly to legumes and grasses that can withstand 
some wet periods. In undrained areas, delay of grazing 
is necessary early in spring. 


Soil management unit 4/2cA (IIw) 


This unit consists of level, very poorly drained soils 
that have a coarse-textured subsoil and are underlain by 
loam at a depth of 18 to 42 inches. In undrained areas, 
the water table is at the surface during wet periods. 
Water moves rapidly through the upper layers and slow- 
ly through the substratum. The available moisture ca- 
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pacity is adequate throughout the year. The organic- 
matter content is high. These soils are slightly acid or 
neutral in reaction. Because of the position of these soils 
on the landscape, crops are likely to be damaged by frost. 

The major limitations are excess wetness, difficulty in 
maintaining the organic-matter content, and hazard of 
frost. damage. 

Adequately drained areas, except those in frost pockets, 
are well suited to cultivated crops. Tile can be used to 
drain these soils, but the spacing of tile depends on the 
depth to the finer textured substratum. In the laying of 
tile, there is some chance that sand spots will be en- 
countered. These spots will not provide stable support 
for tile lines. In drained areas, if tillage is kept to a 
minimum and all residues are returned to the soils, a 
suitable cropping sequence consists of a row crop, then a 
small grain seeded to a green-manure crop. 

The soils of this unit are well suited to forage crops. 
However, the selection of forage crops depends on the 
degree of wetness of the area. Grazing needs to be re- 
stricted on these soils during wet periods. 


Soil management unit 4/RaB (IVs) 


This unit consists of undulating to gently sloping, well- 
drained, shallow soils that are underlain by sandstone at 
a depth of less than 42 inches. The rate of air and water 
movement through the soils is rapid in the upper part of 
the profile but very slow in the lower part. The available 
moisture capacity is low, and crops commonly Jack mois- 
ture. The organic-matter content is low. Runoff is 
moderately rapid. The major limitations are droughti- 
ness and the shallow depth to bedrock. 

These soils are not suited to cultivated crops and are 
only moderately well snited to forage crops. 


Soil management unit 5aAB (IVs) 


This unit consists of level to undulating, well drained 
and moderately well drained soils that have a coarse-tex- 
tured subsoil. Water moves rapidly through these soils, 
and the available moisture capacity is low. Crops com- 
monly lack moisture. These soils are medium acid to a 
depth of more than 40 inches. They are low in organic- 
matter content and are readily depleted of organic matter 
if cultivated. Fertility is low. Wind erosion is a serious 
hazard if fields are left barren. 

The major limitations are droughtiness, low fertility, 
difficulty of maintaining the organic-matter content, and 
hazard of wind erosion. 

The soils of this unit are poorly suited to cultivated 
crops. If crops are grown, measures should be taken to 
control erosion and to increase the organic-matter con- 
tent. Early maturing crops and crops that can withstand 
long dry periods are most suitable. If tillage is kept to 
a minimim, all crop residues are returned to the soils, 
and large amounts of organic materials are added, the 
cropping sequence can be as intensive as a row crop, a 
small grain, and then a meadow crop. Windbreaks and 
wind stripcropping help to reduce loss of both soil and 
moisture. 

Although these soils are poorly suited to forage crops, 
they warm up early in spring and can be used for the 
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production of forage early in the season. Forage crops 
are affected by a lack of moisture during the summer 
months. 


Soil management unit 5aC (VIs) 


This unit consists of sloping and rolling, well drained 
and moderately well drained soils that have a coarse- 
textured subsoil. Water moves rapidly through these 
soils, and the available moisture capacity is low. Plants 
commonly are damaged by Jack iof moisture. Fertility 
is low, and the organic-matter content is also low. These 
soils are readily depleted of organic material if culti- 
vated. They are highly susceptible to wind erosion and, 
because of the slope, are also subject to water erosion. 
They are medium acid to a depth of more than 40 inches. 

The major limitations are hazard of erosion, droughti- 
ness, and difficulty of maintaining the organic-matter 
content and fertility. 

The soils of this unit are poorly suited to cultivated 
crops. The available moisture capacity is not sufficient 
for most of the crops commonly grown in the county. 
Early maturing crops can be grown if a large amount of 
organic material is added to the soils. A cropping se- 
quence that consists of a row crop, a small grain, and 2 
years of meadow is suitable if all residues are returned 
to the soils, tillage is kept to a minimum, and level ter- 
races are constructed. Even then, yields will be low. If 
crops are grown, windbreaks and wind strips help to re- 
duce the loss of both soil and moisture. 

Yields of forage crops are fair in spring and low dur- 
ing the dry summer months. 


Soil management unit 5aD (VITIs) 


This unit consists of moderately steep, well-drained 
soils that have 2 coarse-textured subsoil. Water moves 
rapidly through these soils, and the available moisture 
capacity is low. Most crops Jack moisture during dry 
periods. These soils are low in organic-matter content 
and low in fertility. They are readily depleted of or- 
ganic-matter if cultivated. They are susceptible to both 
wind and water erosion. 

The major limitations are hazard of erosion, droughti- 
ness, difficulty of maintaining both the organic-matter 
content and fertility, and restrictions in the use of 
equipment. 

These soils are not suitable for cultivated crops and 
have low value for forage crops. They warm up early 
in spring, however, and for this reason can be used for 
forage crops that mature early in the season. 


Soil management unit 5aEF (VIIs) 


This unit consists of steep and very steep, well-drained 
soils that have a coarse-textured subsoil. Water moves 
rapidly through these soils, and the available moisture 
capacity is low. The organic-matter content and fer- 
tility are also low. These soils are highly susceptible to 
erosion. The use of equipment is restricted because 
slopes are steep. 

These soils are not suited to either cultivated crops or 
forage crops. They are suited to trees, but potential 
productivity is low for hardwoods and medium or high 
for pine. 
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Soil management unit 5bA (IVw) 


This unit consists of level, somewhat poorly drained 
soils that have a coarse-textured subsoil. The water 
table fluctuates and in undrained areas is at or near the 
surface during part of the year. If the water table is 
lowered, the rate of air and water movement through the 
soils is rapid. These soils are low in available moisture 
capacity, moderate in organic-matter content, and low 
in fertility. They are medium acid. 

The major limitations are excess wetness and the diffi- 
culty of maintaining fertility and the organic-matter 
content, 

Artificial drainage is needed if the soils of this unit 
are used for cultivated crops. Tile lines are difficult to 
install in the sandy soil material, and tiling must be 
done during the driest part of the year. There is some 
risk of sand entering the tile lines. Open ditches can 
also be used to drain these soils, but their banks will be 
unstable. If tillage is kept to a minimum, and all resi- 
dues are returned to the soils, a suitable cropping se- 
quence consists of a row crop, a row crop, a small grain, 
and then a meadow crop. Yields will be moderately low, 
and in places crops may be damaged by frost. 

These soils are well suited to forage crops. The selec- 
tion of forage crops depends ion the degree of wetness of 
the area. Grazing needs to be restricted during wet 
periods. 


Soil management unit 5cA (I1Iw) 


This unit consists of level, very poorly drained soils 
that have a coarse-textured subsoil. In undrained areas, 
the water table is at or near the surface during wet 
periods. Water moves rapidly through the soils 1f the 
water table is lowered. These soils are high in organic- 
matter content, moderately low in available moisture 
capacity, and moderately low in fertility. They occur 
mainly in depressions and are susceptible to frost 
damage. 

The major limitations are excess wetness, difficulty in 
maintaining fertility, and hazard of damage by frost. 

The soils of this unit are poorly suited to crops and 
are seldom cultivated. Occasionally, they are used for 
special crops. Yields are low. 

Forage crops grow well on these soils. The selection 
of forage crops depends on the degree of wetness of the 
area. 


Soil management unit 5.7aA-F (VITs) 


In this unit are level to steep, well-drained soils that 
have a coarse-textured subsoil. These soils consist main- 
ly of medium-textured and coarse-textured sand. The 
rate of air and water movement through the soils is very 
rapid. The available moisture capacity is low, fertility 
is low, and the reaction is strongly acid. 

These soils are not suited to crops or to the production 
of forage. They can be used for trees, but yields of 
wooderops “re poor. 


Soil management unit Sa (VIIIs) 


This unit consists of miscellaneous land types, such as 
Gravel pits and Made land. These miscellaneous land 
types generally are not suitable for agricultural use. 
Gravel pits represent land from which the soil layers 
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have been removed, and the sand and gravel excavated 
for commercial use. Some of the pits contain water and 
may be suitable for recreational uses or as a limited 
source of water. Made land represents areas that have 
been covered by fill material or that have been scraped 
off to such a depth that the natural soil characteristics 
have been destroyed. Most of these areas are in com- 
mercial or residential uses. 


Soil management unit L-2aA (Iw) 


This unit consists of level to undulating, well drained 
and moderately well drained soils that have a medium- 
textured subsoil. These soils are on the flood plains of 
streams throughout the county. They are subject to 
flooding and are susceptible to some frost damage if air 
drainage is restricted. The rate of air and water move- 
ment through the soils is moderate to moderately rapid, 
and the available moisture capacity is moderately low 
or medium. 

The major limitation is the hazard of flooding. 

The soils of this-unit are well suited to cultivated crops 
if fields are protected from flooding. If all residues are 
returned to the soils, and tillage is kept to a minimum, 
a suitable cropping sequence consists of a row crop, a 
cover crop, and a row crop. 

These soils are productive of forage crops, provided 
fertilization is adequate. 


Soil management unit L-2cA (Tw) 


This unit consists of level and undulating, somewhat 
poorly drained and very poorly drained soils that have 
a moderately fine textured or medium-textured subsoil. 
These soils are on the flood plains of streams throughout 
the county. The rate of air and water movement through 
the soils is moderately rapid to moderately slow, and the 
available moisture capacity is moderately low to high. 
The water table is high. Runoff is slow. Crops seldom 
lack moisture, even during extended dry periods. The 
soils of this unit are high in organic-matter content and 
have good soil structure. A few areas are stony and are 
not suited to crops unless the stones are removed. These 
stony areas are indicated on the soil map by stone 
symbols. 

The major limitations are the high water table and 
the hazard of flooding. 

If protected from flooding and artificialiy drained, 
these soils are well suited to cultivated crops. In places, 
where air drainage is inadequate, the possibility of frost 
damage is a hazard. Generally, these soils can be used 
for row crops if all residues are returned to the soils and 
tillage is kept to a minimum. Because of the texture of 
the subsoil, tile lines are easily installed and are easily 
maintained. 

Drained areas are well suited to all of the forage crops 
commonly grown in the county. Only water-tolerant 
plants are suitable in undrained areas. 


Soil management unit L-4aA (IlIw) 


This unit consists of level to undulating, well drained 
and moderately well drained soils that have a coarse+ 
textured subsoil. These soils are on flood plains along 
streams throughout the county. The rate of air and 
water movement through the soils is very rapid. The 
available moisture capacity is low, and crops lack mois- 
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ture during extended dry periods. The organic-matter 
content is moderately low and is readily depleted, Run- 
off is slow. 

The major limitations are the difficulty of maintaining 
the organic-matter content, droughtiness, and the hazard 
of flooding. 

These soils are suited to crops, but yields may be lower 
than on other soils along stream bottoms. Any cropping 
system used should include crops that preduce large 
amounts of organic material that can be returned to the 
soils, <A. fertilization program that results in the pro- 
duction of large amounts of organic material is desirable. 

The soils of this unit are moderately well suited to the 
forage crops commonly grown in the county. 


Soil management unit L-4cA (IIlw) 


This unit consists of level to undulating, somewhat 
poorly drained and poorly drained soils that have a 
coarse textured subsoil. These soils are on flood plains 
along streams throughout the county. In undrained areas, 
the water table is high. All of the soils of this unit 
except Kerston muck have moderately low or low avail- 
able moisture capacity. The Kerston has high capacity. 
Maintenance of the organic-matter content 1s somewhat 
difficult because of the texture of the soil material. 

The major limitations are hazard of flooding, the high 
water table, some droughtiness, and difficulty of main- 
taining the organic-matter content. 

If drained and protected from flooding, these soils are 
suited to crops. Yields are moderate. Generally, if the 
cropping sequence consists of a row crop, & Cover crop, 
a row crop, and a small grain, there is enough residue to 
maintain these soils. Tillage should be kept to a 
minimum. 

Drained areas are well suited to the forage crops com- 
monly grown in the county. Only water-tolerant forage 
crops are suitable in undrained areas, 


Soil management unit McA (IIIw) 


This unit consists of very poorly drained organic soils 
that are more than 42 inches thick. The Rifle soils are 
strongly acid or medium acid; the Lupton are neutral 
or alkaline; and the other soils in this unit are medium 
acid or slightly acid. In wndrained areas, the water 
table is at the surface during much of the year. Fertility 
is high. These soils are more likely to be affected by 
frost than the higher lying mineral soils. 

The major limitations are the high water table, the 
hazard of wind erosion, and the need for special fertili- 
zation. 

Before these soils are used for crops, measures need to 
be taken to control the water level. Also, practices that 
help to control wind erosion are needed in cultivated 
fields. These soils are well suited to corn, sugarbeets, 
vegetables, and grasses. They can be used for the same 
crop year after year if diseases are controlled. 

The soils in this unit are well suited to the forage 
grasses commonly grown in the county. 


Soil management unit M/4cA (Vw) 


This unit consists of shallow organic soils that are 
underlain by mineral soils at a depth of 12 to 42 inches. 
The Willette soils are underlain by clay; the Linwood, 
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by loam; and the Tawas, by sand. If the organic layer 
of the Willette soils is destroyed, the heavy plastic clay 
will be exposed. All of these soils have high available 
moisture capacity, but the: Tawas soils may become 
droughty if overdrained. Drained areas are susceptible 
to wind erosion. The soils of this unit are in low areas. 
Consequently, the risk of frost damage is high. 

The major limitations are excess wetness, hazard of 
wind erosion, and need for special fertilization. 

Drained areas, protected from damage by frost, are 
well suited to both special crops and to general field 
crops. Both tile and open ditches provide satisfactory 
drainage, but in the Tawas soils tile is difficult to install 
in the underlying sand. If these soils are cultivated, 
measures need to bo taken to control the water level. 
Practices that help to control wind erosion are also needed 
in cultivated fields. 

The soils of this unit are well suited to forage crops. 
The selection of forage crops depends on the degree of 
wetness of the area. Grazing needs to be restricted 
through wet periods. 


Soil management unit M/mcA (VIw) 


This unit consists of level, poorly drained soils that 
formed in alluvium and marl. The marl is at or near 
the surface, and the movement of water through the 
marl is slow. The water table is high. These soils gen- 
erally are alkaline in reaction. 

The major limitations are the high water table, the 
extremely alkaline soil reaction, and the slow movement 
of water through the marl. 

Normally, these soils are not suited to cultivated crops 
but are moderately productive of forage crops. 


Soil management unit M/mcAB (IVw) 


This unit consists of shallow organic soils that are 
underlain by marl at a depth of less than 42 inches. The 
rate of water movement through these soils varies because 
of the differences in the marl. The water table normally 
is at or near the surface during part or all of the year. 

These soils are not well suited to crops because of the 
difficulty of drainage and the likelihood of damage by 
frost. Also, the soils commonly are alkaline in reaction 
because of the marl. The desirability of using these soils 
for crops depends on the difficulty of installing a drain- 
age system, on the soil reaction, and the hazard of frost. 
Tf the marl does not interfere with the installation of 
drains, the soils are productive. When drainage is in- 
stalled, the selection of crops depends on the reaction of 
the soil material. 

Forage crops are well suited if care is takén in the 
selection of crops. Only water-tolerant plants are suit- 
able in wet areas. Grazing needs to be restricted through 
wet periods. 


Predicted Yields 


The predicted average acre yields of the principal crops 
grown in Ionia County are given in table 3. The esti- 
mates are given for each soil at two levels of manage- 
ment. The data are based on information obtained from 
farmers, from members of the staff of the Michigan Agri- 
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TABLE 3.—Predicted average acre yields of principal crops wnder two evels of management 


[Yields in columns A are to be expected under common management; yields in columns B are to be expected under improved management. 
Dashes indicate that the soil is not suited to the crop specified, or that the crop ordinarily is not grown] 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Soil Grain Silage grass 
A/}B;/A/;}Bi{A|]Bi]A]Bi;AJ]B A B A B 
Bu, | Bu. | Tons| Tons| Bu. | Bu. j Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
Abscota loin: sce ese eee che setin lec be Aes 45 | 75 8& | 14 145 | 80 | 25 | 45 | 20 | 80 |] 2.0] 3.7 | 1.7 2.5 
Abscota loamy sand._--..-.----------------------------- 45 | 75 8 | 14; 45 ; 80 | 25 | 45 | 20 | 80 | 2.0] 3.7] 1.7 2.5 
Abscota sandy loam__....--.---------------------------- 45 | 75 8 | 14 | 45 | 80 | 25 | 45 | 20 | 30 | 2.0] 3.7 11.7 2.5 
Algansee loam_____----------------------.-------------- 50 | 80} 97) 15 | 45 | 80 | 25 | 45 | 22 | 82 | 2.0] 38.7] 1.7 | 2.5 
Algansce loamy sand__..-.--_-----~.-------------------- 50 | 80 9/15] 45 ! 80 | 25 | 45 j 22 | 82 | 2.0 3.7 | 1.7 2.5 
Algansee sandy loam_..--.-_---------------------------- 50 | 80; 9] 15 | 45 | 80 | 25 | 45 | 22 | 32: | 2.0/3.7 114.7] 2.5 
Alluvial land, marl substratum _--...--------------------- wean |G Weve: ews hieewleGualee aaa eso lk eels cole et lee ee 
Au Gresisainds.csccsecci det seca eer eee eter t lee 25 | 48 4! 8 | 30 | 60] 10) 20 j).___|____] 1.5 | 2.0 a) 1.5 
Barry loam. ic sss eeossie betes oo lesnatoe eso ee ses 50 | 80 | 9 | 15 | 40 | 75 | 27 1 45 | 22) 82 /2.1/ 3.3) 1.7 | 2.5 
Barry sandy loam_.-----..------------------ Sete sosoouths 50 |} 80 | 91] 15 | 40 | 75 | 27 1 45 | 22 | 82 | 2.1 | 3.38] 1.7 2.5 
Belding sandy loam, 0 to 2 percent slopes__--------.------- 45 | 70) 8 | 13 | 40 | 75 j 27 | 45 | 20 | 30; 2.1] 3.8; 1.7 2.4 
Belding sandy loam, 2 to 6 percent slopes__---------------- 45 | 70 8 | 138 | 40 | 75 | 27 | 45 | 20 | 30] 2.1 | 3.8 |] 1.7 2.4 
Bergland silty clay loam_..._.--------------------------- 35 | 70) 18 | 16 | 45 | 65 | 27 | 40 | 23 | 35 | 2.4 | 3.5 | 2.0 2.8 
Berville-lodim.a 2. .tccectic sess eb seus eeusuasset eee oe 50 | 80 9 | 15 1 42 | 70 | 28 | 45 | 22 | 32 | 2.1 | 3.3] 1.8 2.5 
Berville sandy loam_----_-..---------------------------- 50; 80} 9 | 15 |} 42 | 70 | 28 | 45 | 22 | 832 {2.1/3.3 j,1.8 | 2.5 
Blount loam, 0 to 2 percent slopes..-..----------.--------- 45 | 80 8 | 15 | 50 | 72 | 27 | 43 | 22 | 34 | 2.38 | 3.5 | 1.9 2.6 
Blount loam, 2 to 6 percent slopes_.___------------------- 45 | 80 8 | 15 | 60 | 72 | 27 | 48 | 22 | 34] 2.3 | 3.5] 1.9 2.6 
Blount loam, 2 to 6 percent slopes, moderately eroded__-.--- 40 | 70 7 | 18 | 45 | 62 | 22 | 37 | 17 | 25 | 2.0] 3.0] 1.5 2.2 
Boyer loamy sand, 0 to 2 percent slopes__-.--------------- 85 | 65 6} 12 | 80 | 50 | 20] 30 | 16 | 2471.5 | 2.61 1.2 2.0 
Boyer loamy sand, 2 to 6 percent slopes...---------------- 35 | 65 6 | 12 | 80 | 50 | 20] 30 | 16 | 2411.5 | 2.6 | 1.2 2.0 
Boyer loamy sand, 2 to 6 percent slopes, moderately eroded_.; 80 | 60 5 | 11 | 25 | 45 | 15 | 25 | 10] 18] 1.5 | 2.6) 1.2 2.0 
Boyer loamy sand, 6 to 12 percent slopes, moderately eroded_| 30 | 55 5; 11 |; 20 | 40 | 10] 20 | 10] 15 | 1.5 | 2.6 | 1.2 2.0 
Boyer loamy sand, 12 to 18 pereent slopes, moderately eroded_/_._-|..--|----]_---| 15 | 85 | 10 | 15 j---_|_.-_] 1.2 | 2.0 9 1.6 
Boyer loamy sand, 18 to 25 percent slopes, moderately eroded_|__..|.---]----)----} 15 | 30 | 10] 15 |____j---_] 1.2 | 2.0 9 1.6 
Boyer loamy sand, 25 to 40 percent slopes, moderately eroded.|___-|_---]----]----|.---|----|----].--_|----|-_-_|-_---_|-o---[-----|---- 
Boyer sandy loam, 0 to 2 percent slopes_--------~--------- 35 | 65 |; 6 | 12 | 30 | 50 | 20 | 30) 16 | 2411.5] 2.6/1.2] 2.0 
Boyer sandy loam, 2 to 6 percent slopes. ..---------------- 35 | 65 6 | 12 | 80 | 50 | 20.) 80 | 16 | 24] 1.5] 2.6] 1.2 2.0 
Boyer sandy loam, 2 to 6 percent slopes, moderately eroded__| 30 | 60 5 | 11 | 25 | 45 | 15 | 25 | 10} 18 | 1.5 | 2.6 | 1.2 2.0 
Boyer sandy loam, 6 to 12 percent slopes, moderatcly eroded_} 30 | 55 | 5 | 11 | 20 | 40 | 10] 20] 10] 15 | 1.5 | 2.6 | 1.2 2.0 
Boyer sandy loam, 12 to 18 percent slopes, moderately eroded.|___-|----j----|----| 15 | 85 ) 10 | 15 |----|_---_] 1.2 | 2.0 9 1.6 
Boyer very stony loamy sand, 0 to 2 percent slopes___------ Kh al eM §| See Aetna el cm Lac aM Nea amelie cet | Caacate MI eee Ta 
Boyer very stony loamy sand, 2 to 6 percent slopes__-----.- See sce de elon Min ale ey te A Ee Sc Sol et 
Boyer very stony loamy sand, 6 to 12 percent slopes. ..--.-- Poet Ree ee ence ee nd Laer etc rere § eee 2) Re Erm Lee ee Pe 
Boyer and Spinks loamy sands, 0 to 2 pereent slopes: 
BOyOrsecews ss Soe season eecbes ce aelag oeces moeeeuL Sets 35 | 65 6 | 12 | 30 |! 50 | 20 | 30 | 16 | 24] 1.5 | 2.6] 1.2 2.0 
Spiliks..<o-ss sees 254 400 eon tesa ee ele oe 35 | 65 | 6 | 12 | 30; 50) 20] 80 | 16 | 24] 1.5 | 2.6] 1.2 2.0 
Boyer and Spinks loamy sands, 2 to 6 percent slopes: 
OVEN oa denne. ce sewsd mek Cede Ce shee cs Sue eae mee 35 | 65 6} 12] 30 | 50 | 20; 80) 16) 2411.5| 26] 1.2 2.0 
DpinksSseos ses tee hot een des deo c ue tem ee betes 35 | 65 6/12] 380} 50 | 20) 80] 161 24) 1.5) 2611.2 2.0 
Boyer and Spinks loamy sands, 2 to 6 percent slopes, mod- 
erately croded: 
BOY Cl vse et eteods sd Besa Gece esece ccc e ec S 30 | 60 5] 11] 25) 45; 15 | 254 10] 18] 1.5; 267] 1.2 2.0 
SpINKS == 2 oSec et wate es oes c atte eas en ate Sos 30 | 55 5) 10) 25 | 45 | 15 | 25] 12] 20) 1.38) 24) 10 2.9 
Boyer and Spinks loamy sands 6 to 12 percent slopes, mod- 
eratcly croded: 
BOY GPs. os Sb ke oe cet sets eS Se ee Ge 80 | 55 5] 11 | 20) 40 | 10 | 20) 10; 15; 1.5) 26] 1.2 2, 0 
Spinksis. Jose 2SSU ss wisi eae eee ehh eee os 25) 50} 41 9] 20] 40] 10) 20; 8!110)> 1.38/24; 10) 19 
Boyer and Spinks loamy sands, 12 to 18 percent slopes, mod- | 
erately eroded: i 
Boyel. 2455. b skh te tone bwbs eee ot ees Aes ----|----]----[----] 15 | 85 | 10 | 35 J-e--j----} 1.2 | 20] 29 1.6 
Spinks. 2 fost gon coed le ae sete cw occ bc eee es ----|----|----|----]| 15 | 385 | 10 | 15 [--__/_-_-] 1.2!20)] .8 1.7 
Boyer and Spinks loamy sands, 18 to 25 percent slopes, mod- | 
crately eroded. 222.32 cen deaweu Ss eee eo oe ----|----|----|----) 15 | 380 | 10 | 15 [----|--.-| h2] 20; .9 1.6 
Boyer and Spinks loamy sands, 25 to 40 percent slopes. __-.- BESS pee (rere) Eee re] [Fen nee ered [ean Let Serer nc eras Gop npr eeoeen nce) ee Cee 
Boyer and Spinks loamy sands, 25 to 40 percent slopes, se- 
verely 6roded.s22 0 e Reade totes ees ees ee sd Piece he (Meet ee ets Mec elon ole eee | be ht bee ol ete 
Breckenridge sandy loam. -_-_-...------------------------ 50 | 80 | 9] 15] 42] 70 | 28 | 45 | 22] 82/21/3387 1.8)] 25 
Brevort loamy sand_.__.----..-------------------------- 38 | 70 7/13} 85 | 70 | 22 | 35; 20] 30/1.8;30] 15 2.3 
Brookston loam___._-_---------------------------------- 55 | 90] 11 | 16 | 50; 80} 30 | 48 | 25] 40) 25)]38] 20 2.9 
Cadmus loam, 0 to 2 percent slopes___-------------------- 50 | 85 9/15] 40/ 75) 32 | 45 | 20] 35|/24/40/1.5 2.2 
Cadmus loam, 2 to 6 percent slopes__-.-.----------------- 45 | 80 8 | 14) 385 | 70/1 28 | 40] 15/ 30, 24]40]15 2.2 
Cadmus sandy loam, 0 to 2 percent slopes____.---------.-- 55 {| 90111] 16 |] 50] 80 | 82] 45 |] 20) 35)24/ 40/115 9.2 
Cadmus sandy loam, 2 to 6 percent slopes.._.._----------- 45 | 80; 8] 14] 40! 75 | 28 | 40} 15.) 30/24/401L5!1 22 
Capac loam, 0 to 2 percent slopes...-_-------------------- 55 | 90 | 11 | 16 | 48] 75 | 28) 45 | 23 | 35) 23;35/18 2. 6 
Capac loam, 2 to 6 percent slopes.___-.-------------------- 55 190/111 16] 48! 75 | 28.1 45 | 281385/23!135/18!] 26 
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TABLE 3.—Predicted average acre yields of principal crops under two levels of management—Continued 


Soil 


Capac sandy loam, 0 to 2 percent slopes__..-...._.-..----- 
Capac sandy loam, 2 to 6 percent slopes 
Carlisle mick sc5 0. ou lee te otasen boa se deas eee 
Celina loam, 0 to 2 percent slopes..___.._._-_---_-_-.---_-_- 
Celina loam, 2 to 6 percent slopes._..___...--_-___-----__- 
Celina loam, 2 to 6 percent slopes, moderately croded______- 
Celina loam, 6 to 12 percent slopes, moderately erodced_.___- 
Ceresco-Shoals loams_________---.------------_--------- 
Ceresco-Shoals sandy loams_.._.____.-_.---.------------- 
Chelsea loamy sand, 0 to 2 percent slopes_.___-___..-.-_--- 
Chelsea lonmy sand, 2 to 6 percent slopes_______-____-___--- 
Chelsea loamy sand, 2 to 6 percent slopes, moderately croded__ 
Chelsea loamy sand, 6 to 12 percent slopes, moderately eroded. 
Chelsea sand, 0 to 2 pereent slopes_.._.-_-______.---_____- 
Chelsea sand, 2 to 6 percent slopes.......-..---------_-- 
Chelsea sand, 2 to 6 percent slopes, moderately eroded... ___- 
Chelsea sand, 6 to 12 percent slopes, moderately eroded _ __ __ 
Cohoctuh-Sloan loams.....--.-_-..----_--------------- ee 
Cohoctah-Sloan sandy loams 


Colwood loam_.._.-.-..---.--.------- eee 


Edwards muek, sloping 
Mnisleyloamic 22402 22 secie ee oe ec toee ean ceed oan 
Epoufette loamy sand 
Epoufette sandy loam 
Fox sandy loam, 0 to 2 percent slopes..._.-......--------- 
Fox sandy loam, 2 to 6 percent slopes. ....-.----------_--- 
Fox sandy loam, 2 to 6 percent slopes, moderately eroded_... 
Fox sandy loam, 6 to 12 percent slopes...-.2._-__-----___- 
Fox sandy loam 6 to 12 percent slopes, moderately eroded. 
Fox sandy loam, 12 to 18 percent slopes, moderately eroded__ 
Fox sandy loam, 18 to 25 percent slopes, moderately croded__ 
Fox sandy loam, 25 to 40 percent slopes_____.._.-___-_--.. 
Fox stony sandy loam, 2 to 6 pereent slopes_...._.__...---- 


Fox sandy clay loam, 6 to 12 percent slopes, severely croded_- i 


Fox sandy clay loam, 12 to 18 percent slopes, severcly croded_ 


Fox sandy clay loam, 18 to 25 percent slopes, severely eroded_|_ 


Fox sandy clay lonm, 25 to 40 percent slopes, severcly eroded. 
Gilford loamy sand___-.-..---------2-- 2 nee eee eee eee ee 
Gilford sandy loam____________--. 22-222 -2-- eee 
Gladwin loamy sand, 0 to 2 percent slopes.....___-_------- 
Gladwin loamy sand, 2 to 6 percent slopes.....-.---------- 
Gladwin sandy loam, 0 to 2 percent slopes__.....________-- 
Gladwin sandy loam, 2 to 6 percent slopes.._..-.-._--__---- 
Glendora-loniis: oo ee oe te ok a a 
Glendora sandy loam.____._-__ 2-2-2 eee 
Granby loamy sand.-__...-.-.-...------------------ =e 
Gravel pilsst208 oie eels a ea ee ee ee a tale 


Grayling sand, 0 to 6 percent slopes. _..___--__-_-._-._____ a 


Grayling sand, 2 to 6 percent slopes, moderately eroded... -_ 
Grayling sand, 6 to 12 percent slopes_........------------ 


244-436—67——_8 


A 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Grain Silage grass 

B;|/A;}B;{/Aj;B;/}A/]BiA/,B A B A B 
Bu. | Tons | Tons; Bu. | Bu. | Bu. | Bu, | Bu. | Bu. | Tons | Tons | Tons | Tons 
90} 11] 16 | 48 | 75 | 28 |] 45; 23 | 85} 23/357 18 2.6 
90 | 11 |] 16} 48) 75 | 28; 45 | 28] 35] 234)35/ 1.8 2.6 
90} Dp AG eens letod |e ee ele ee] ee |e Sion ea oe ae 
90 9] 16; 48) 70] 82} 45 | 25) 85/23) 40; 1.8 2.6 
90 9/16) 48 | 70) 32 | 45 | 25] 35} 23)40)]18 2. 6 
82 8 | 15 | 43 | 65 | 27 | 40} 20 | 80} 23],40)] 1.8 2. 6 
75 7 | 14) 35) 60] 25 | 85 | 15) 25; 23,40] 18 2. 6 
90 7/16 | 45 | 80] 22] 40] 20) 40} 21/38] 1.8 2.9 
90 7 | 16) 45 ) 80] 221 40 | 20| 40} 21/38) 18 2.9 
40 4) 7} 18) 384) 13 | 22]. -._|---.} 1.2] 20) LO L5 
40 4] 7; 18) 34] 13 | 22 |._-_j----} 1.2] 20) 10 15 
30 4 5] 15 | 80] 10]; 19 |_---|----] L 2} 20] 10 15 
30 4 5} 15) 80} 10] 19 j----j----| 1.2] 20) L0 15 
35 4] 6] 18 | 34] 18) 22 J----J----| 12] 20/10 15 
35 4 6 | 18) 84] 13 | 22 |____J----]| 1.2) 20] 10 15 
30 3 5 | 15 | 80 | 10 | 19 |_.__]/..-.] 1.2 | 2.0 | 1.0 1.5 
30 3 5 | 15 | 30 | 10 | 19 |____|-__-] 1.2 | 2.0] 1.0 1.5 
90 7 | 16] 45 | 80 | 22 | 40 | 20 | 40 | 2.1 | 8.8] 1.8 2.9 
90 7 | 16] 45 | 80 | 22 | 40 | 20 | 40] 2.1] 3.8 | 1.8 2.9 
90 | 10 | 16 | 50.| 80 | 30 | 48 | 25 | 40 | 2.5 | 3.8 | 2.0 2.9 
90 | 10 | 16 | 48 | 75 | 28 ;} 45 | 23 | 35 | 2.3 | 3.5 | 1.8 2.6 
90 | 10 | 16 | 55 | 75 | 28 | 45 | 23 | 35 | 2.3 | 3.5 | 1.8 2.6 
85 9} 15 | 50 | 70 | 25 | 40 | 20 |] 30} 2.3 | 3.5 |] 1.8 2.6 
85 9 | 15 | 40 | 70 | 27 | 42 | 20] 35 |] 2.0] 3.0] 1.6 2.4 
85 9} 15 | 40 | 70 | 27 | 42 | 20 | 35 | 2.0 | 3.0] 1.6 2.4 
85 9115 | 40 | 70 | 27 | 42 | 20 | 85 | 2.0 | 3.0] 1.6 2.4 
85 9 | 15 | 40 | 70 | 27 | 42 | 20 | 35 | 2.0 | 3.0] 1.6 2.4 
See) heat aa ha S/N ele eee de el O Dee 9 2.0 
75 7 | 14 | 50 | 70 | 25 | 40 | 20 | 80 |] 2.3; 3.2) 1.8 2.5 
75 7 | 14] 50 | 70 | 25 | 40 | 20 |] 30 | 2.3 | 38.2} 1.8 2.5 
70 6 | 18 | 45 | 65 | 20 | 85 | 15 | 25 | 2.38 | 38.2] 1.8 2.5 
65 5 | 12 | 40 | 60 | 15 | 80 | 10 | 20 |] 2.8 | 8.2] 1.8 2.5 
85 9 | 15 | 35 | 70 | 28 | 45 | 20 | 35 | 2.2 | 3.8 | 1.4 2.2 
75 7 | 14) 30 | 65 | 25 | 40) 18 | 80 | 2.2 | 3.8 |] 1.4 2.2 
70 6; 13 | 25 | 60 | 20 | 35 | 15 | 25 | 2.2 | 3.8} 1.4 2.2 
70 6] 13 | 385 | 58 | 22 | 85 | 20 | 80 | 1.8 | 3.0] 1.5 2.3 
(Os) =223| shel sselecec| beet kee peulee asl eka tebe S ele ee 
CD, NEES Sopa ces | neta Salen | Boge | Reka eed | Pinte | a 2 EL es es oS 
80 9] 15 | 40 | 75 | 27 |) 45 | 22 | 32 | 2.1 | 3.3] 1.7 2.5 
48 4/ 8} 20) 45 |] 12 | 25 | 10} 25 | 1.2 | 2.2) 1.0 1.8 
48 4 8 | 20 | 45 | 12 | 25 | 10) 25] 1.2 | 2.2); 1.0 1.8 
80 9 | 15 | 30 | 65 | 24 | 40] 15 | 80) 2.2 | 3.8 | 1.4 2.2 
80 9 | 15 | 25 | 60] 20] 85 | 15 | 380] 2.2 | 3.8 | 1.4 2.2 
75 7) 14] 25 | 60) 15 | 80 | 10} 25 | 2.2] 3.8) 1.4 2.2 
75 8} 14} 25 | 60} 15 | 80; 10] 25 | 2.2 | 8.8 | 1.4 2.2 
70 7 | 13 | 25 | 55 | 15 7 80} 10 | 20) 2.2; 3.8) 1.4 2.2 
----|----{----| 25 | 50 | 12 | 27 [_.__j--__} 2.0 | 3.5 1 1.3 1.9 
~----|----|----/ 25 | 45 | 10 | 25 |-_-_/-_--] 2.0 | 3.0] 1.3 1.9 
50 4 9 | 25 | 40 | 15 | 25 j--_-f----| 1.5 | 2.5 9 1.4 
~---|----]----| 20 | 30] 10 | 20 j____]----| 1.5 | 2.5 9 1.4 
sSeellootletes eet tet le | eke ee TO 20 9 1.4 
70 6 | 13 | 385 | 58 | 22 | 35 | 20) 80} 1.8 | 3.0] 1.5 2.3 
70 6 | 13 | 35 | 58 | 22 | 35 | 20 | 80] 1.8 | 3.0] 1.5 2.3 
65 6} 12; 32 | 52 | 22 | 3838) 18) 26) 15/26) 13 2.1 
65 6 | 12 | 32 | 52 | 22 | 33) 18) 26) 15)/26)/ 13 2.1 
65 6 | 12 | 32 | 52 | 22 | 33) 18) 26/15/26 /1.3 2.1 
65 6 | 12 | 32] 52 | 22 | 38 | 18) 26/15) 26/ 13 2.1 
70 7) 13) 85 ) 58 | 22 | 85 | 20] 830) 18/30] L5 2.3 
70 7 | 13 | 35 | 58 | 22 | 35) 20) 30)1.8 | 30] 15 2.3 
48 5 9 | 22) 45} 12 | 25 | 10] 25/12;,22) 1.0 L8 
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TABLE 3.—Predicted average acre yields of principal crops under two levels of management—Continued 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Soil Grain Silage grass 
A/BIA;]BI]A]B/]A/]BIA]B A B A B 
| Bu. | Bu. | Tons| Tons| Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
Grayling sand, 6 to 12 percent slopes, moderately eroded _--—-|----|----|----|----|----|----]----|----|----]----|-----|-----|-----|----- 
Grayling sand, 12 to 18 percent slopes_._-___--.----.------ Moe ce NE ee ld tee een Se els eee ee Sols le ad 
Grayling sand, 12 to 18 percent slopes, moderately croded..__)---.|----|----|----]----|----|----|----|----|----]-----]-----|-----]----- 
Grayling sand, 18 to 40 percent slopes__....-..------------ aie] fey erage fezceree) betes) VE feeds [engin Loretta] Pe sercned Pere eee nyo Wir en ey eee 
Ionia loam, 0 to 2 percent slopes_...-----------.---------- 52 | 84 9} 15} 385 | 70] 28 | 45 | 20} 85} 2.2) 3.8] 1.4 2.2 
Ionia loam, 2 to 6 percent slopes______.------------------ 48 | 80 8! 14 7 30] 65 | 24 | 40 | 18 | 80; 22;,38) 14 2. 2 
Ionia sandy loam, 0 to 2 percent slopes......-.------------ 52 | 85 9 | 15 | 35 | 70} 28 | 45 | 20} 35 | 22/138) 14 2. 2 
Ionia sandy loam, 2 to 6 percent slopes..-..--------------- 48 | 80 | 8] 14] 30] 65; 24 | 40] 18 | 80} 22/38 )14) 22 
Tonia sandy loam, 2 to 6 percent slopes, moderately eroded_.-_} 45 | 75 8 | 13 | 25 | 60} 20) 35 | 15 | 25/22/38) 14 2, 2 
Iosco lonmy sand, 0 to 2 percent slopes. .-....------------- 38 | 70 | 6 | 12 | 35 |] 58 | 22 | 33 | 18 | 80} 1.8)30/15 2.3 
Tosco loamy sand, 2 to 6 percent slopes...--.-.------------ 38 |} 70 | 6 | 12 | 35 | 58 | 22 | 838) 18 | 80/1.8) 30/15 2.3 
Kawkawlin loam, 0 to 2 percent slopes. --.---------------- 385 | 65 | Gj} 11 | 48 | 65 | 25 | 38 | 20 | 382) 22/381) 1.6 2.3 
Kawkawlin loam, 2 to 6 percent slopes._..__-------------- 35 | 65 | 6 | 11 | 48 | 65 | 25 | 88 | 20) 32,22) 31] 1.6 2. 3 
Kawkawlin sandy loam, 0 to 2 percent slopes__._.--------- 35 | 65 6 | 11 | 48 | 65 | 25 | 88) 20] 82}, 22)31 ) 16 2.3 
Kawkawlin sandy loam, 2 to 6 percent slopes__.-..-------- 35 | 65 6 | 11 | 48 | 65 | 25 | 38 | 20} 32) 22/31) 16 2.3 
Kendallville loam, 0 to 2 percent slopes..__-----.-.-.----- 50 | 85; 9] 15 | 40] 75 | 38 | 45 | 20) 35; 24) 40/1.5 2. 2 
Kendallville loam, 2 to 6 percent slopes_____.------------- 45 | 80 8 | 14 | 40 | 70 | 27 | 40 | 20] 80; 24)40) 1.5 2, 2 
Kendallville loam, 2 to 6 percent slopes, moderately croded._.| 40 | 75 7 | 13 | 8 | 65 | 22 | 385 | 15] 25; 24/]40) 15 2.2 
Kendallville loam, 6 to 12 percent slopes, moderately eroded__| 40 | 75 7 | 13/3 65 | 22) 35 | 10] 20)24;40)1.5 2. 2 
Kendallville sandy clay loam, 6 to 12 percent slopes, severely 
CrOdOGs 2... o 8 ok heen Boe eto eee je tee Se ee 35 | 65 | 6 | 12 | 25 | 50] 17 | 25 [____|----| 2.0 | 3.5 |] 1.0 1.7 
Kendallville sandy loam, 2 to 6 percent slopes__..---------- 50 | 80; 8] 14] 35] 65 | 25 | 385 |] 15 | 25) 22,38) 1.5 2. 2 
Kendallville sandy loam, 2 to 6 percent slopes, moderately 
eroded 2. Ju ee oe seems wee the eens bse ese eee eee 45 | 75 | 71 13 | 30 | 60 | 20 | 30 j____|----| 22] 36] 1.4 2. 2 
Kendallville sandy loam, 6 to 12 percent slopes, moderately 
eroded ye eco eee seen cee oo eh es sowed ene douse se pueees 40 | 65+ 6) 11 | 25) 55 | 20 | 25 j_-]----] 201385] 10 1.7 
Kendallville sandy loam, 12 to 18 percent slopes, moderately 
CTONCd se oo oe pe bere ne hde eee meneeeeeeeoss eels ----|----|.---|----| 25 | 50 | 15 | 20 |_-_-|----| 1.8] 3.2] 10 1.7 
Kent soils, 2 to 6 percent slopes-._---.-...--.------------- 35 | 65 | 6 | 12 | 45] 6O | 20 / 30 | 18 | 28] 21 )30)] 16 2.3 
Kent soils, 6 to 12 percent slopes._._--------------------- 30; 60) 5] 11 | 40] 55 |] 201) 25] 15 | 25) 21,30) 16 2.3 
Kent soils, 12 to 18 percent slopes____-..----------------- woo-J.---|.---|----| 35 | 50 | 15 | 20 [_---|----| 1.7 | 2.5] 1.2 2. 0 
Kent silty clay, 6 to 12 percent slopes, severcly eroded. --_--- ----|----|----|----} 20 | 30 | 10 | 20 j.---|----] 1.5 | 2.0 9 1.5 
§Werston: MUCK oc ecw ee el ey et eh Si ye 50 | 90 OMG We oe lmeed leewe es) 20 AO baconleec el 25) eye 
Kibbie loam, 0 to 2 percent slopes. ...-------------------- 50 | 85; 9} 15 | 40 | 70 | 27 | 42 | 20 |; 35) 20,30) 1.6 2. 4 
Kibbie loam, 2 to 6 percent slopes_____....--------+------ 50] 85 | 9 | 15 | 40 | 70 | 27 | 42 | 20 | 35 | 20;30/16 2.4 
Kokomo clay loam____...._---------------------------- 55 | 90] 10 | 16 | 50 | 80 | 30 | 58 | 25 | 40} 25/38) 20 2.9 
Landes-Iel loams____..-.------------------------------- 45 | 90 8 | 16 | 35 | 70 | 24) 45 | 20) 35 | 1.8)735)16 2.5 
Landes-Iel sandy loams_-_-_--.-.-------------------------- 45 | 85 8 | 15} 85 | 65 | 24 | 40] 20] 30} 18]}35] 16 2.5 
Landes-Genesee loams___._-.---------------------------- 45 | 90 8 | 16 | 35 | 70 | 24 | 45 | 20) 35} 18/35 )16 2.5 
Landes- Genesee sandy loams__-.-------------.----------- 45 | 90] 8 | 16) 35] 70) 24] 45 | 20} 35/1.8),35)]16 2.5 
Lapeer loam, 0 to 2 percent slopes. .......---------------- 52 | 85 9/15} 85 | 70 | 28) 45} 20] 35 |22)38) 14 2.2 
Lapecr loam, 2 to 6 perecnt slopes__-_-_...-.-------------- 47 | 80 S| 14; 30) 65 | 24 | 40) 15) 25) 22/38) 1.4 2.22 
Lapeer loam, 2 to 6 percent slopes, moderately eroded ------ 40 | 70 7/13) 25155) 20) 85/10) 20;/22/38/14 2. 2 
Lapeer loam, 6 to 12 percent slopes, moderately eroded__-__-- 835 | 65 6/12 | 20] 50) 15) 80}; 10/15,221/38)14) 22 
Lapeer sandy clay loam, 6 to 12 percent slopes, severely eroded_| 25 | 50 4 9} 15] 40 | 10] 22 }.---j----] 20] 35] 12 1.7 
Lapeer sandy clay loam, 12 to 18 percent slopes, severely 
erodtds-2 2c ne eee eee cose tee se ee ds coeds w---j----|.---|----| 20 | 85 | 15 | 25 J----]----] 22) 38) 14] 22 
Lapeer sandy clay loam, 18 to 40 percent slopes, severely 
erOded sh 2 coe ean toe ce este eb ueeee ese ceeesesees2 satelearelecos|-set} 207) 35-| 150) 25" Wsee|se2e) 25.0 |B. b0) 22 17 
Lapeer sandy loam, 0 to 2 percent slopes___._.------------- 50 | 80 8 | 14] 80 | 65 | 28 | 40; 20 | 80); 22/)/38) 14 2. 2 
Lapeer sandy loam, 2 to 6 percent slopes__---.------.------ 50) 75) 8} 13 | 25 | 60) 24 | 40 | 15 | 25/22/38) 1.4) 22 
Lapeer sandy loam, 2 to 6 percent slopes, moderately eroded_| 45 | 65 8 | 12 | 25] 55 | 20) 35} 15 | 20/22/38) 14 2.2 
Lapeer sandy loam, 6 to 12 percent slopes, moderately eroded_| 30 | 60 5 |] 11) 20} 50] 15) 80 47_---|----1 22138) 14 2,2 
Lapeer sandy loam, 12 to 18 percent slopes, moderately eroded_|_---|----|----|----| 20 | 85 | 15 | 25 |.---)-.--)] 20) 385] 14 2. 2 
Lapeer sandy loam, 18 to 40 percent slopes, moderately eroded_|_._-|----|----]----|----|----|----|----|----|----] 1.6 | 3.0 9 1.5 
hinwood Muck... os lsesen sc ee see ee 60 | 90 | 11) 16 | 40 | 6O J. -{----] 28 | 40 | 23) 35 | 20 2.9 
Locke sandy loam, 0 to 2 percent slopes. ------------------ 45180; 8 | 14] 40 | 65 | 25 |] 387 | 15 | 80) 20|30)1.6 2, 4 
Locke sandy loam, 2 to 6 percent slopes_._--.------------- 45} 80] 8 | 14] 40] 65 | 25 |) 387; 15) 30/20)/30/16 2.4 
Lupton muck. 2222 less. cece ce ieee So oow ec se ceous ess 6092905 (| 44 16 tac sel ches eee ee ae we ede eee eo cselerehen 
Macomb loam, 0 to 2 percent slopes____--.----...--------- 45 | 70} 8 | 138] 40 | 75 | 28 | 45 | 20) 830}21/388) 1.7 24 
Macomb loam, 2 to 6 percent slopes__-._-.....------------ 45 | 70 8 | 13 | 40] 75} 28 | 45 | 20; 30/21/38 4)1.7 2, 4 
Made land 2: <=. ceetescvesveus coseersucecumsnccusen seb Dp PREC [Ra re Lp ncea are] LEIS CE =| ERLesree| Leora) fearon) et] Leroy [ee iieeees (Sern nie 
Mancelona loamy sand, loamy substratum, 2 to 6 percent 
SlOPeS so essoSccewee elects e cote oes Stadt 35 | 65 6 | 12] 30 | 50 | 20} 30) 16) 24) 1.5)26)] 12 2. 0 
Mancclona loamy sand, loamy substratum, 6 to 12 percent 
slopes, moderately eroded____..-..---.----------------- 25 | 55 4/111 20|{ 40110] 20]; 10[ 15 ,1.5]26] 1.2 2. 0 
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TaBie 3.—Predicted average acre yields of principal crops under two levels of management—Continued. 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Soil Grain Silage grass 
AiBI]|A!]B/]A;B!]Ai B/] AJB A B A 
Bu. | Bu. | Tons| Tons} Bu. | Bu, | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
Mancclona-Chelsea loamy sands, 0 to 2 percent slopes: 
Mancelona.s.2620-..c2cbeu sl te tele lee edo ae 35 | 65 | 5 | 12 | 30] 50} 20 | 30 J----/----) 1.5] 26,12] 20 
Chelseaiuc.. 32 - sta sciensese scene ee Sede ecb es eens 20; 40) 41] 7] 18 | 84] 13 | 22 [----i-L-}] 2} 20) 10 15 
Mancelona-Chelsea loamy sands, 2 to 6 percent slopes 
ancelOndsce os soe te es eS cucu eb aac eedewan eed 35 | 65 | 5 | 12 | 80} 50 | 20; 30 J_---J-.--) 15}, 26] 12] 20 
Chelseiies-= 25s. e3220beS ote See oo ee 20 | 40 4 7) 18 | 34] 138 7 22 |_-__-|_-L..t 12] 20) 10 15 
Mancelona-Chelsea loamy sands, 2 to 6 percent slopes, mod- 
erately eroded: 
Mancelona_.------._-.-..--------------..---------- 30 | 60 5 |] 11) 25 | 45 | 15 | 25 |_ol-j----]} 1.5) 26) 12 2.0 
Chelseio.2. 220205 2a. ee ee ace eee ee pete 20 | 380 4 5/15 | 30] 10 | 19 j_---J--__-| 1.2) 207 10 15 
Mancelona-Chelsca loamy sands, 6 to 12 percent slopes, mod- 
erately eroded: 
Mancelonaace ccs ecteew omens ccece st cedemenae 25 | 50 4 9 | 25 | 40 | 18 | 25 |__--|----} Lb | 26} 12 2. 0 
Chelséai 2.wsceoc toon le see ote eee 20 | 30 4 5} 15] 380} 10] 19 |____J----}] D2] 20] 10 15 
Mancelona-Chelsea loamy sands, 6 to 12 percent slopes, se- 
vérély eroded: os cas aces seen eee eetaadacsuenkd 25 | 45 4/ 8) 25 | 40] 18 | 25 [---j----f 15} ABT A2) 20 
Mancelona-Chelsea loamy sands, 12 to 18 percent slopes.-___- wacsleeeeleecclees.| 221-88.) LV 1322 fone |leo il 2 |-2.2 7.9 15 
Mancelona-Chelsea loamy sands, 12 to 18 percent slopes, : 
moderately eroded__-.._..-.------------------------- ~ouu[.---|---_]----| 20 | 80 | 15 | 20 J----|----} 1.2 | 2.2 9 1.5 
Mancelona-Chelsea loamy sands, 12 to 18 percent slopes, 
severely erodéds 2 .scssleleceeee ccc ece ccs soe ccbc see ses Seg, tes eee lee 2 ok ae esses ioe cere ee le el oe 
Mancelona-Chelsea loamy sands, 18 to 25 percent slopes, 
moderately eroded_..-...-------.-- 242 eee eee sechuiriel tire SIG e. Nortel Oe aoe LE VE ge eet J 9/18 6 1.3 
Mancclona-Chelsea loamy sands, 18 to 25 percent slopes, 
severelyicrodedz2 sossiss ceo cece awnoeceeee ne oe nets Papepetiees fe pareve [verre (0 Ca | (0 RS] DP [ERC [cp (OR AURe] ASR Sel MESES erat ESO 
Mancelona-Chelsea loamy sands, 25 to 40 percent slopes____-_ Se lev ate [Petco |e ceete [eset Mine etme a ell A Ae | a8 Bb eee eed 
Mancelona-Chelsea loamy sands, 25 to 40 percent slopes, 
moderately eroded_......-------.--------------------- ibe Me elo el ee Clee eee eels eee (calle Sl de ae 
Mancelona-Chelsea loamy sands, 25 to 40 percent slopes, 
severely eroded....-------.------------ en ee nee Ste flea to) wel colt sal oe at el | | eee eee eee te ea ee 
Mancelona-Chelsea stony complex, 0 to 2 percent slopes_---- Wiscleeec|onoolaeins Stel oe | eas | oa lSbetpec eee ae ee oe eae 
Marlette clay loam, 6 to 12 percent slopes, severely eroded.._.| 20 | 45 4 8 | 15} 35} 10 | 20 |_-__|_---.] 1.5 | 2.7] 1.0 1.7 
Marlette clay loam, 12 to 18 percent slopes, severely eroded__|____}--_- St ota |b Se eat ala Ake LOL le Oe 0, 1.7 
Marlette clay loam, 18 to 25 percent slopes, severely eroded__|__--|---- bate Ade woos eet ao ce hae A ceca oe etn ee ae 
Marlette loam, 0 to 2 percent slopes_....--------...------- 50 | 90 9 | 16 | 48 | 70 | 82 | 45 | 25 | 85} 2.3 14.0] 1.8 2.6 
Marlette loam, 2 to 6 percent slopes_.....------~---.------ 50 | 90 9 | 16 | 48 | 70 | 82 | 45 |] 25 | 85} 2.8 | 40) 1.8 2.6 
Marlette loam, 2 to 6 percent slopes, moderately eroded... . 45 | 83 8 | 15 | 48 | 65 | 28 | 40 | 20 | 30) 2.814.0/ 1.8 2.6 
Marlette loam, 6 to 12 percent slopes, moderately eroded____| 40 | 80 7 | 14 | 40 | 62 | 25 | 87118 | 2812.3 )4.0/ 1.8 2.6 
Marlette loam, 12 to 18 percent slopes, moderately eroded_-_-_|___.|..-_-|--_-_|.---] 30 | 50 | 20 | 30 j_.--}--.-] 1.9 |] 3.5 | 1.6 2,2 
Marlette loam, 18 to 25 percent slopes, moderately eroded_-_|.___|.---|--__|----| 25 | 45 | 15 | 25 j.-.-/----| 1.5 | 3.0] 1.2 1.9 
Marlette loam, 25 to 40 percent slopes, moderately eroded. _|____|..--j|.-_.|.---|----~|-_---|----|-_--|----]----|-----]-----|-----]|----- 
Marlette loamy sand, 2 to 6 percent slopes._._..-.____--.-- 45 | 85 8 | 16 | 48 | 65 | 32 | 40 ) 20 | 301} 2.3) 4.0] 1.8 2.6 
Marlette loamy sand, 2 to 6 percent slopes, moderately eroded_| 40 | 80 7 | 15 | 43 | GO} 28 | 88] 15 | 25 | 2.38 ;4.0/ 1.8 2.6 
Marlette loamy sand, 6 to 12 percent slopes, moderately 
CPoded i. ceases eae oe ee lee ie and ee 40 | 75 7) 14140! 55 |] 23} 35} 10 | 20] 2.3] 4.0] 1.8 2.6 
Marlette sandy loam, 0 to 2 percent slopes.__.---....--.--- 50 | 90 9} 161 48 | 70 | 32 | 45 | 25 | 35 | 2.3 | 4.0/1.8 2.6 
Marlette sandy loam, 2 to 6 percent slopes._...-.....----_- 50 | 90 9 | 16 | 48 | 70 | 82 | 45 | 25 | 85 | 2.3} 4.0] 1.8 2.6 
Marlette sandy loam, 2 to 6 percent slopes, moderately eroded_| 45 | 83 8 | 15 | 43 | 65 | 28 | 40 | 20 | 80/ 2.3) 4.0]1.8] 2.6 
Marlette sandy loam, 6 to 12 percent slopes, modcrately 
Crodeds ase ee em Sows eee sooo oe meee eek etek 40 | 80 7 | 14) 40 | 62 | 25 | 37 | 18 | 28} 2.3 )4.0] 1.6 2.2 
Marlette sandy loam, 12 to 18 percent slopes, moderately 
CrOoded ir. ase teeta he Suet Ne i ee ee wo-je---|--_-|----] 30 | 50 | 20 | 30 |._--|----| 1.9 | 3.5 | 1.6 2.2 
Marlette sandy loam, 18 to 25 percent slopes__..._.....----- age jie Fale et ee aed ah ait, Ae] oe Pe se: Ea Out Wee 1.9 
Matherton loam, 0 to 2 pereent slopes... 2 50 | 85 9 | 15 | 40 | 70 | 27 | 42 | 20 | 82 | 2.0 | 3.0] 1.6 2.4 
Matherton loam, 2 to 6 percent slopes...__...-.-...------- 50 | 80 9 | 14 | 40 | 70 | 27 | 42 | 20 | 32 | 2.0] 3.0] 1.6 2.4 
Matherton sandy loam, 0 to 2 percent slopes_--.-..-_.__.__ 50 | 85 9] 16 | 40 | 70 | 27 | 42 | 20] 85 | 2.0] 3.0); 1.6} 2.4 
Matherton sandy loam, 2 to 6 percent slopes_.-_.....____-- 50 | 80 9 | 15 | 40 | 70 | 27 | 42 | 20 | 32]2.0)3.0} 1.6] 2.4 
McBride loamy sand, 0 to 2 percent slopes.___---_...------ 52185 | 9] 16) 35 | 70 | 28 | 45) 20 | 8512.2 13.811.4] 2.2 
McBride loamy sand, 2 to 6 percent slopes.__.---._.._-_~__ 52 | 85 9] 16 | 85 |] 70 | 28 | 45 | 20 | 385 | 2.2 13.8] 1.4 2.2 
McBride loamy sand, 2 to 6 percent slopes, moderately eroded_} 45 | 77 8 | 14 | 30 | 60 | 24 | 40} 15 | 25] 1.9 | 3.4 4 1.1 1.9 
McBride loamy sand, 6 to 12 percent slopes, moderately 
CTOUEUa oe ee ee Sa ee ee et 40 | 70 7 | 138 | 25 | 55 | 21 | 85 | 10 | 20)1.9) 3.4] 1 1.9 
McBride sandy clay loam, 2 to 6 percent slopes, severely 
CTO 26 soe eae eee Socata oie es et ae esd eek (oamere |eunend parry es Cemee Unanrece 15 | 25 fii__|----] 1.2 | 2.7 .7 1.2 
McBride sandy clay loam, 6 to 12 percent slopes, severely 
CrOdCd 228 ost he a tg a aaa, ete alte ees PR a te Solin te| otek ota Gee [Ltn et Meee Pa) sats fers elas 1.2 | 2.7 7 1.2 
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Tasun 3.—Predicted average acre yields of principal crops under two levels of management—Continued 


Soil 


McBride sandy clay loam, 12 to 18 percent slopes, severely 
OTOUed are et aed at reat tr Aare lee 
McBride sandy clay loam, 18 to 25 percent slopes, severely 
CPOded te Yime Sale PE Lisa neat oh Aen BS Oe See oe ake hes 2 
MeBride sandy loam, 0 to 2 pereent slopes...-------------- 
McBride sandy loam, 2 to 6 percent slopes..-...-2--------- 
McBride sandy loam, 2 to 6 percent slopes, moderately eroded_ 
McBrice sandy loam, 6 to 12 percent slopcs...-..--------- 
McBride sandy loam, 6 to 12 percent slopes, moderatcly 
ChOded oe te eee ee ele ectee se ae Soe pl eae ese 
McBride sandy loam, 12 to 18 percent slopes, moderately 
CTONCO 222k eed et nse loose coe Oath tat es Een 
MeBride sandy loam, 18 to 25 percent slopes, moderately 
CROC Cd exc 25 ost haem Os et ee ek a ae Oe ee ba! 
McBride sandy loam, 25 to 40 percent slopes, modcratcly 


OrOded et. foc) hee Bee Se ei a kei ta iS 


Menominee loamy sand, 0 to 2 percent slopes_____..------- 
Menominee loamy sand, 2 to 6 percent slopes_-.----------- 
Menominee loamy sand, 2 to 6 percent slopes, moderately 
Grodeds ent Lows ecl eth voc ces eee esck leek 
Menominee loamy sand, 6 to 12 percent slopes, moderately 
CODE sens Re ee oi ern i oe hart ed oh ga 
Menomince loamy sand, 6 to 12 percent slopes, severely 
ClOUCOs Sia cceie ear set ek oe Sree lal ie he 
Menominee loamy sand, 12 to 18 pereent slopes, moderately 
CROded tee Berhad See adie Be Na pe ee eee 
Menominee loamy sand, 12 to 18 pereent slopes, severcly 
Chodeds-.- 22 8.5 se ee oe teen ee ee eens 
Menominee loamy sand, 18 to 25 percent slopes, modcratcly 
CrOded w= ie Do ho Sede s a be Sk So vem ee be eS 
Metamora sandy loam, 0 to 2 percent slopes_____.__---_--- 
Metamora sandy loam, 2 to 6 percent slopes______-_-------- 
Miami clay loam, 2 to 6 percent slopes, severely croded___-__- 
Miami clay loam, 6 to 12 percent slopes, severely eroded__--- 
Miami clay loam, 12 to 18 percent slopes, severely croded___. 
Miami clay loam, 18 to 25 percent slopes, severely croded_--- 
Miami clay loam, 25 to 40 perecnt slopes, severely croded_--- 
Miami loam, 0 to 2 percent slopes....._..----------------- 
Miami loam, 2 to 6 percent slopes._____..-.--------------- 
Miami loam, 2 to 6 percent slopes, moderately eroded____--- 
Miami loam, 6 to 12 percent slopes.......--_-----_-------- 
Miami loam, 6 to 12 percent slopes, modcratcly eroded___-_-_- 
Miami loam, 12 to 18 percent slopes, moderately eroded. _--- 
Miami loam, 18 to 25 percent slopes, moderately eroded _-_--- 
Miami loam, 25 to 40 percent slopes___...--------.-------- 
Miami sandy loam, 2 to 6 percent slopes__-.-.-...----------- 
Miami sandy loam, 2 to 6 percent slopes, moderately croded_-_- 
Miami sandy loam, 6 to 12 percent slopes, moderately croded__ 
Miami sandy loam, 12 to 18 percent slopes, moderately croded_ 
Miami-Owosso sandy loams, 0 to 2 percent slopes._.__.----- 
Miami-Owosso sandy loams, 2 to 6 perecnt slopes__._.___--- 
Miami-Owosso sandy loams, 2 to 6 percent slopes, moderately 
Grodedisc aoc ees bee eee theese ceeeecs cod 
Miami-Owosso sandy loams, 6 to 12 percent slopes, moder- 
ately erodednci. G2 leo hee Mee eR eek al ee oo 
Miami-Owosso sandy loams, 12 to 18 percent slopes, moder- 
wlcly crodéd. 22:03 eo ete ose cote e esc eee 
Montealm loamy sand, 0 to 2 pereent slopes__..---_.------- 
Montcalm loamy sand, 2 to 6 percent slopes____-__.-.------ 
Montcalm loamy sand, 2 to 6 percent slopes, moderately 
Gloded: 22-820. uae ao ee eae eet A ee 
Montcalm loamy sand, 6 to 12 percent slopes, moderately 
CTOdCd). Sete ae eh BEB oe Rs Se ae ei 
Montcalm loamy sand, 6 to 12 percent slopes, severcly 
CTOdCd eo gore eet Sei ee ee ai he 
Montcalm loamy sand, 12 to 18 percent slopes, modcrately 
erodedoes eka eh oc eeeceoe st eee Sucked NecS 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Grain Silage grass 

A/}]B;i]A/]By)A/]B]A]B/]AI]BI] A B A B 

Bu. | Bu. | Tons| Tons| Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
{ 
boss Sheu tee oes oe soe eh tee AGO | Dee 1-06 1.0 
alse tele bette [oa eit Set [ee AER tele ee oh Oh Or ein. seth se 
52 | 85 9 | 16 | 35 | 70 | 28) 45 | 20 | 85 | 2.2 | 3.8 | 1.4 2.2 
52] 85 | 9 | 16 | 35 | 70 | 28 | 45 | 20 | 82} 2.2} 3.8] 1.4] 2.2 
45 | 77 8 | 14 | 30 | 60 | 24 |) 40 | 15 | 25 | 1.9 | 8.4 ] 1.2 2.0 
45 | 77 8 | 14 |] 30 | 60 | 24] 40] 15 | 25}1.9 | 3.4] 12 2.0 
40 | 70 7,13) 25 | 55 | 21 | 35 | 10} 20} 1.9 | 3.4 ] 1.2 2.0 
ogetlenes bat eae| 200) 45) I 80 loeelacey 1a 0 | |S 
pelle Pos Shee. beled elle ee ee oados GMS |e Te (| Died 1.6 
30/55] 5/10/25) 40)17/ 26). 13) 23) 11) 17 
30 | 55 | 5 | 10} 25 | 40) 17 | 26 |____j----) 3} 23] 11 17 
25 | 50 4 9) 20] 35] 12) 2 4L fle) LB] AB] Las 17 
20); 45} 4) 8 | 15 | 30) 10] 17 |.LJLje-) 138] 23) 2.1) 17 
15 | 35 3 6 | 10 | 25 9) 14 J_LLli--e_-] hd} 2d] Lo 15 
Sebe|oeclevcelec sal 1054225 9} 14 J. -}----} 11} 27) 10 1.5 
bie |e eee tal vse ale seca ele Sl tol dS Oe | 04] | 20) 1.3 
Sei cliecelecod| pew! “bOh 20 7 {10 [.--_]----] LO} 19 9 1.3 
45 | 70 8 | 13 | 40 | 75 | 28 | 45 | 20 | 80) 21)38) 1.7 2,4 
45 | 70 8] 13; 40] 73; 28) 45 | 20) 80/21/38) 1.7 2.4 
25 | 50 4 9 | 25] 50} 15 | 25 |. y----} 11 27) 20 17 
20 | 45 4 8] 15} 35} 10] 20 |.LJfelee] 2} 27] LO i awe 
Si selsegaleind|edoe|bel heel. este cele 2]! dads 1 2h |! 0 1.7 
“50 | 90 | 9 | 16] 48 | 70 | 32 | 45 | 25 135/23) 40/18) 26 
45 | 85 8 | 16} 48 | 70 | 82 | 45 | 22 | 30) 23),40/18 2.6 
40 | 80 7 | 15 | 42 | 65 | 28 | 40 | 20] 25) 23/40; 18 2.6 
40 | 80] 7 | 15 | 42 | 65 |} 28] 40] 20] 25123;40!/18] 26 
35 | 75 6] 14] 37] 60 | 238 | 85] 151} 20), 23,40;) 18 2. 6 
----|----|--.-|----] 30 | 55 | 15 | 380 |-_wj----) 207387) 15 2.3 
~---j----|----]----] 20 | 45 | 15 | 25 |_.-_j----] 18] 357 13 2.1 
“45 [85 | 8] 16 | 48 | 70 | 32 | 45 | 22]}30/23/40/18] 26 
40 | 80 7 | 15] 42} 65} 28) 40 | 20 | 25/23/40) 1.8 2. 6 
35 | 75 5 | 14] 37 | 60 | 23 | 85 | 15 | 20}23/)40/18 2.6 
----|--.-|.---|----} 30 | 55 | 15 | 30 |--_-}----] 20537) 15 2.3 
40 | 80 7 | 14 |] 38 | GO; 25 | 385 | 20) 80} 20) 385) 1.5 2.0 
385} 75] 6 | 14] 88) 60] 25] 35] 20) 25; 20)/385)/ 15) 20 
30 | 70 5 | 18} 32; 55] 21 | 80] 15 | 20} 20)35) 15 2.0 
25 | 65 4] 12) 30) 50] 20] 80] 138] 18)/20)/35; 15 2.0 
----|-.--}----|----| 15 | 40 | 10} 20 |____]-_-_] 15} 3.0] 1.0 1.8 
35 | 647 6 | 12] 80 | 50] 20 |} 80 L-f_-.4 15} 26] D2] 20 
35 | 64 6; 12] 30 |] 50; 20 7 30 J_2__-]----| 15 | 26) 12 2. 0 
| 

27°) 55] 5! JO} 22 | 42] 17) 25 |---|] 1.5] 26) D2] 20 
22 | 45 4 8 | 19) 87] 15 | 20 [___-j----}| 1.5] 267 12 2.0 
is) SET ----|----1 14] 82] 10] 15 Jo---[--2-) 12] 20) LO! 15 
poe ee ----l----| 14] 82 | 10 ' 15 |lelli-e--} 1.2) 22] 21 1.6 
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TaBLe 3.—Predicted average acre yields of principal crops under two levels of management—Continued 


Soil 


Montcalm loamy sand, 12 to 18 percent slopes, severely 
eroded 
Montcalm loamy sand, 18 to 25 percent slopes, moderately 
Choded.i2 tows Meas hee =D lee bao e Seen 
Montcalm loamy sand, 18 to 25 perecnt slopes, severely 
ClOdedse3. sso ete TERA ee aoe tee Seem ee ne 
Montcalm loamy sand, 25 to 40 percent slopes, moderatcly 
eroded. 


Montcalm sandy loam, 6 to 12 pereent slopes, moderately 
CROdCd S20 Sse bee ee eee ewe eee ee ee 
Morley clay loam, 6 to 12 percent slopes, severely eroded ___- 
Morley clay loam, 12 to 18 percent slopes, severely eroded __- 
Morley loam, 0 to 2 percent slopes___-..-......----------- 
Morley loam, 2 to 6 percent slopes._.-...-..---- ee. 
Morley loam, 2 to 6 percent slopes, moderately eroded______. 
Morley loam, 6 to 12 percent slopes, moderately croded 
Morley loam, 12 to 18 percent slopes, moderately eroded 
Morley sandy loam, 2 to 6 percent slopes. __._.__. 
Morley sandy loam, 2 to 6 pereent slopes, moderately croded_ - 
Morley sandy loam, 6 to 12 percent slopes, modcrately croded_ 
Nester clay loam, 2 to 6 percent slopes, severely eroded____ __ 
Nester clay loam, 6 to 12 percent slopes, severcly croded 
Nester clay loam, 12 to 18 percent slopes, severely eroded... 
Nester clay loam, 18 to 25 percent slopes, severcly croded___. 
Nester loam, 2 to 6 percent slopes____...2..2----- =e. 
Nesicr loam, 2 to 6 pereent slopes, moderately croded__._._- 
Nester loam, 6 to 12 percent slopes, moderately croded_____- 
Nester sandy loam, 2 to 6 percent slopes 
Nester sandy loam, 2 to 6 percent slopes, moderately croded_. 
Nester sandy loam, 6 to 12 percent slopes, moderately croded__ 
Nester sandy loam, 12 to 18 percent slopes 
Newaygo sandy clay loam, 6 to 12 percent slopes, severcly 
eroded 
Newaygo sandy clay loam, 12 to 18 percent slopes, severely 
eroded 
Newaygo sandy loam, 0 to 2 percent slopes___._...------.- 
Newaygo sandy loam, 2 to 6 percent slopes 
Newaygo sandy loam, 2 to 6 pereent slopes, moderately 
eroded 
Newaygo sandy loam, 6 to 12 percent slopes, moderately 
eroded : 
Newaygo sandy loam, 12 to 18 percent slopes, modcratcly 
eroded 
Newaygo sandy loam, 18 to 40 percent slopes, moderately 
CIOUCG 2 cho cherre Ss iter ra Rie cin Rept ees Sone ee bo! 
Otisco loamy sand, 0 to 2 percent slopes 
Otisco loamy sand, 2 to 6 percent slopes 
Otisco sandy loam, 0 to 2 percent slopes 
Otiseo sandy loam, 2 to 6 percent slopes 
Perrin loamy sand, 0 te 2 percent slopes 
Perrin loamy sand, 2 to 6 percent slopes.._._...._._.____-- 
Perrin loamy sand, 2 to 6 percent slopes, moderately eroded _- 
Perrin sandy loam, 0 to 2 percent slopes 
Ferrin sandy loam, 2 to 6 percent slopes 
Pewamo clay loam 
Pewamo lous =. o.oo. cool eo eee re Soho ce em oe cee 
Plainfield sand, slightly acid variant,-0 to 6 percent slopes... . 
Plainfield sand, slightly acid variant, 6 to 12 percent slopes, 
moderately eroded 
Plainfield sand, slightly acid variant, 12 to 18 percent slopes, 
moderately eroded. -.----.--------------------- eee 
Plainfield sand, slightly acid variant, 18 to 25 percent slopes, 


Corn Alfalfa Clover 
Oats Wheat Soy- and and 
beans brome- timothy 
Grain Silage grass 

A|B;jA/;]B/]A;B]A}s]BI]AIB A B A B 

Bu. | Bu. | Tons| Tons| Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
oie idee tel em te| aad ee tetas yeah MOON) de Mie Th 
ene! A ersl dace ea) oatepol fae See tee ll Bl SS ol tad Pee ol eR ESP 16 
eee eee eee USE pene ba Vara) Nero (ere oN 9/15] .7 9 
ita eaaa coe bncSad “35 | 65] 6 | 12 | 30) 50} 20| 30 |---_|----| 1.5} 26]12] 20 
NaN aeten a es A Spe 35 | 65 6 | 12 | 30 | 50} 20} 30 J__-__/----| 15 [26] 12 2.0 
27 | 55 5; 10 | 22 | 42 117 | 25 ju_--J.---) 1.5 | 2.6] 1.2 2.0 
22 | 45 4 8} 19 | 387 | 15] 20 t._.].-2_] 1.5 | 2.6] 1,2 2.0 
Joes te eee Sone BO0 BO LOS | 26 Wet] ke ee | oe 2 bs | Te? 1.8 
----j----|----]----]| 25 | 45 | 10 | 20 [_----|.--.) 1.5 | 2.3 .9 1.5 
40 | 75 7 | 14) 50 | 70 | 25 | 40 | 20} 30] 2.3) 3.2) 1.8 2.5 
40 | 75 7) 14} 50] 70 | 25 | 40 |] 20 | 25)2.3] 3.2) 1.8 2.5 
35 | 67 6 | 12] 45 | 65 | 20 | 35 | 15 | 20) 2:1 | 3.0) 1.6 2.3 
wees 30 | 60 5] 11 | 40 | 60} 15 | 80) 10] 15] 21) 3.0] 1.6 2.3 
tedetlseacle cc|boce|sbeep BOBO TS |) 2b ton oe LO. eh | et 2.0 
40 | 75 7 | 14} 50 | 70 | 25 | 40 | 20} 30] 2.3] 3.2] 1.8 2.5 
35 | 67 6] 12 | 45 | 65 | 20] 385 | 20] 25)/23),3.2/1.8] 25 
30 | 60 5) 11 | 40 | 60 | 15 | 30] 15 | 20) 2.1} 3.0) 1.6 2.3 
sescle 2/2 2c)2--2)°380 ] 50 | 10 | 25 fon cclo ee) We % | 2:5 9 1.5 
nae ~---|----}----|----| 30 | 50 |-10 | 25 [---_/--_-] L7 |] 2.5 9 1.5 
sopelecesheosches Def 250) 450 | OW | 20. 222] hee) deb] 2d eb 1.2 
40 ;75| 7114150] 70 | 25 | 40/20] 25}23)32)18] 25 
35 | 67 6) 13 | 45 | 65 | 20 | 385} 15} 20] 2.1] 3.0) 1.7 2.4 
30 | 60 5711] 40 | 60} 15] 80])10/15)21/ 3.0] 1.7 2.4 
bees amine wees ca 40 | 75 7 | 14] 50 | 70 ) 25; 40) 20] 30 |] 2.3] 32.2} 1.8 2.5 
35 | 67 6] 12 | 45 |; 65 | 20; 85 | 15 | 20} 2.11 30) 1.6 2.3 
30 | 60 5} 11] 40 | 60] 15] 30] 10] 15) 2143.0) 1.6 2.3 
tte eb ae pices Retort ----|----]----j----| 35 | 55 | 15 | 25 |-_--]_---| 2.1.) 3.0] 1.6 2.3 
opoe| ot Loc deete Seed ee ees tee oe Sal! 1B 200 .5 .8 
ee taller | ok PoP Sole ee seseleceslece bez oa! 0s | Wa 7 a) 8 
52 | 85 9] 16 | 48 | 70 | 28 | 45 | 20) 35 | 2.2/3.8 |] 14 2.2 
PREG eR eee IT eee 47 | 80 8 | 15 | 45 | 65 | 25 | 42) 18 | 80} 2.2])3.8) L4 2,2 
42 | 75 7114] 40 | 60 |} 22} 89] 15) 27] 2.0)3.5] 1.2 2.0 
37 | 70 7/13] 35 | 55 | 20} 85) 10] 20/2.0/3.5]12) 20 
-~-+-|----/----]----}| 30 | 50 | 15 | 30 }--__]-.--] 1.8 | 3.2 | 1.0 1.8 
~---|----|----|--_--] 25 | 40 | 10 | 25 }____}_-___] 1.7 | 2.9 .8 1.5 
ba diya ad etn Wt Sera ten tae 35 | 65 6; 12 | 82 | 52) 22} 33] 18} 26] 1.5] 2.6] 1.3 2.1 
dS at Sad tos is Oat ce 35 | 65 6) 12 | 32 | 52 | 22 | 83.) 18} 26] 1.5] 2.6] 1.3 2.1 
Stet cee cee 35 | 65 6 | 12 | 82 | 52 | 22; 33] 18; 26] 1.5] 2.6] 1.3 2.1 
Ba Stahl ga dtl et or ala 35 | 65 6 | 12 | 82 | 52 | 22; 33) 18] 26] 1.5} 2611.3 2.1 
2 ee See See a 35 | 65 6 | 12 | 380 | 50 | 20 |] 80 | 163; 24) 1.5] 2.6] 1.2 2.0 
35 | 65 6 | 12 | 30 | 50 | 20 | 30 | 16 |] 24] 1.512.6] 1.2 2. 0 
28 | 58 5 | 10 |] 25 | 45 | 18 | 25 | 10] 15 | 1.5 12.6) 1.2 2. 0 
LSA ena bua eS 35 | 65 6 | 12 | 30 | 50 | 20 | 30 | 16 | 24}1.512.6) 1.2 2.0 
Nae Sf aia oleae Ne caren Re 35 | 65 6 | 12} 30 | 50 | 20 | 30 | 16} 24/1.5/2.6/1.2) 2.0 
50 | 85 9] 16} 50 | 75 | 27 | 47 | 26 | 88 | 2.413.7] 2.0] 28 
50 | 85 9] 16] 50 | 75 | 27 | 47 | 25 | 38 | 2.4] 3.7] 2.0 2.8 
20 | 40 4 7 | 18 | 384 | 13 | 22 }____}----] 1.2] 2.0] 1.0 15 
10 | 25 2 5 | 15 | 25 9] 15 |_---}----) 1.2 | 2.0] 1.0 1.5 
pene |esceloces|sscel 10-20 8 |] 12 j____|----| 1.2 |] 2.0 | 1.0 1.5 
a eA |e oS Spee beet es teeta ocsceclacec| LO [ideas 48 1.2 


moderately eroded 
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TanLE 3.—Predicted average acre yields of principal crops under two levels of management—Continued 


Corn Alfalfa Clover 
, Oats Wheat Soy- and and 
beans brome- timothy 
Soil Grain Silage grass 
A\/BiA|]BI]A/]B/]A|]BI{A|]BIA B A B 
So a a a ee eee 

Bu. | Bu. | Tons| Tons| Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons 
Rifle-muckK sc eos sass ee less ee Seow es ees sete ede ss 60: OO TA 1G: [freee ee oe laoe Jee eee sees |b ee lat ees 
Saranac clay loam_.-.---------------------------------- 50; 90} 9] 16] 40 | 80 | 25 | 45 | 20] 40/20/38) 15 2.9 
Saraniesilt: lodimt.2oss. ue esee sees eee esses ele see cceee 50 | 90 9] 16 | 40 | 80} 25) 45 | 20} 40) 20/38) 1.5 2.9 
Sebownloainvis wccecche sos ees he eee ee ee bes 50 | 80 9/15 | 40 | 75 | 27 | 45 | 22} 32/21)33/1.7 2.5 
Selkirk loamy sand, 0 to 2 percent slopes. ..-.--.---------- 35 | 65 6 | 12 | 48 | 65} 25 | 88 | 20) 32,22) 321] 16 2.3 
Selkirk silt loam, 0 to 2 percent slopes__-_-.--------------- 35 | 65 6 | 12} 48 | 65 | 25 | 88 | 20 | 82) 22) 31) 1.6 2.3 
Shallow sandy land__---...----------------------------- Soe niaunelackelewecheewel wali. lee deo cle th pceen| ooaltelek aeses 
Shoals clay loam, heavy subsoil variant_..--.-------------- 40 | 90 7116) 40] 70} 20} 40 | 20 | 40} 19 | 35) 1.8 2.9 
Shoals loam, heavy subsoil variant. .---.------------------ 40} 90] 7) 16 {| 40 | 70 | 20} 40} 20] 40/19/35)1.8;) 29 
Shoals sandy loam, heavy subsoil variant.....------------- 40}; 90! 7] 16] 401} 70 | 20 | 40 | 20/ 40} 1.9/3.5] 1.8 2.9 
Sims clay loam 50 | 85 9,16 | 50 |] 75 | 27 |] 47 | 25 | 88 | 24/37) 2.0 2.8 
Sims loam: 2.0050 sescoucbe sees Hee oboe ere se te 50 | 85; 9 | 16] 50] 75 | 27 | 47 | 25 | 88 | 24) 37) 20 2.8 
Spinks loamy sand, 0 to 2 pereent slopes_--.--------------- 35 | 65 | 6 | 12} 380 | 50 | 20 | 30] 16) 24/15) 26/1.2; 20 
Spinks loamy sand, 2 to 6 percent slopes.._.--------------- 35 | 65 6 | 12; 30 | 50} 20 | 380; 16 | 24) 15) 26) 1.2 2.0 
Spinks loamy sand, 2 to 6 pereent slopes, moderately croded__| 30 | 55 5] 10] 25 | 45/15) 25/12] 20/138) 24] 1.0 1.9 
Spinks loamy sand, 6 to 12 percent slopes, moderately eroded_} 25 | 50 4 9 |:20 | 40 } 10 | 20 8}10/1.81/24) 10 19 
Spinks loamy sand, 6 to 12 percent slopes, severely eroded. --|----|---- Wi dire] a Seyi ahs call tek oe of O20? | 88 17 
Spinks loamy sand 12 to 18 percent slopes, moderately eroded_}- ---|---- ..--|----| 15 | 85 | 10 | 15 |----j----] 1.2] 20] .8 17 
Spinks loamy sand, 12 to 18 percent slopes, severcly eroded...|._.-|.--- pe oe edt cette tel Ses ole aoe cele S ott al el ott Mae 
Tawas MuGke oo 2.c00 i. oo soeee eon Seek ae eee cee 50 | 80 9 | 15 |.-__|----|. ie |.--] 22 | 384) 19 | 84] 14 2. 0 
Tuscola soils, 0 to 2 percent slopes_....------------------- 50) 90} 9] 16] 48 | 70 | 32 | 45 | 25) 385) 23/40/18 2. 6 
Tuscola soils, 2 to 6 percent slopes__...------------------- 45} 85] 8 | 16] 48 | 70 | 32] 45 | 20) 80/23/40) 18 2. 6 
Tuscola soils, 2 to 6 percent slopes, moderatcly croded__.--- 40 | 75 7) 14143 | 65 | 28 | 40/15 | 25| 2.1/3.8 |16 2.4 
Tuscola soils, 6 to 12 percent slopes, moderately croded__._- 40 | 80 7/15/40] 60) 28} 40) 15 | 25)20)35} 14 2,2 
Tuscola loamy fine sand, 2 to 6 percent slopes._.----------- 40 | 85 7116] 48 | 70 | 32 | 45 | 20 | 30;23)40/ 1.8 2. 6 
Ubly sandy clay loam, 6 to 12 percent slopes, severely croded- -|..--]---- ee Se pen hae eal tlie oles Ne I a A el Bl | lal 
Ubly sandy loam, 0 to 2 percent slopes._.----------------- 50; 85 | 9] 16 | 40) 75 | 32 | 45 | 20] 85124)/4 0115} 22 
Ubly sandy loam, 2 to 6 percent slopes._.----------~------- 50 | 85 9| 16140] 75 | 82! 45 | 20 | 35) 24)40/ 15 2. 2 
Ubly sand loam, 2 to 6 percent slopes, moderatcly eroded_._.- 45 | 80 8 | 15135 | 70) 271 40)/15]30/24/40/ 1.5 2.2 
Ubly sandy loam, 6 to 12 pereent slopes, moderately eroded__| 40 | 75 7114 | 30 | 65 | 24 | 85 | 12 | 25) 22)3.8) 1.3 2. 0 
Ubly sandy loam, 12 10 18 percent slopes, moderately eroded_-|__-.|----|----|----| 25 | 55 | 20 | 26 |----|----) 20/35/11 1.8 
Uhly sandy loam, 18 to 25 percent slopes, moderately croded__|-..-|-.--|--~-|--.-] 20 | 50 | 15 | 20 |.---|----} 1.8 | 3.2) 1 0 1.6 
Wallkill soils.s2cc222su0.l lee bo tccesesedeu sles cctot se 50 | 90} 9 | 16] 50} 80 | 25 | 40 | 25 | 40) 2.3) 3.8/1.8 2.9 
Wasepi sandy loam, 0 to 2 percent slopes. _.--------------- 35 | 65 6 | 12 | 82 | 52] 22 | 38] 18 | 26) 15]26)1.3 2.1 
Wasepi sandy loam, 2 to 6 percent slopes__.---.----------- 35 | 65 6] 12 | 32 | 52 | 22 | 33} 18 | 26/15/26) 1.38 2. 1 
Wasepi-Brady loamy sands, 0 to 2 percent slopes_-_-~-------- 35 | 65 | 6) 12] 82] 52 |] 22 | 33] 18 | 26/15/26] 1.38 2.1 
Wasepi-Brady loamy sands, 2 to 6 percent slopes_-_-------- 35 | 65 6 | 12 | 32 | 52 | 22 | 33] 18 | 26/15/26] 1.38 ale 
Wasepi-Brady sandy loams, 0 to 2 percent slopes_-_-.------- 35 | 65 6 | 12 | 32 | 52 | 22 | 33 | 18 | 26/1.5]/ 26] 1.38 2.1 
Wasepi-Brady sandy loams, 2 to 6 percent slopes... -------- 35 | 65 6 | 12] 82} 52 | 22 | 33} 18} 26) 1.5)2611.3 2.1 
Washtenaw soils__..------------------------------------ 55 | 90 | 10 | 16 | 50 | 80 | 30 | 48 | 25 | 40; 25)388) 20 2.9 
Willette-Linwood mucks___.-.-----.---------------------- 60 | 90; 11 | 16 | 40 | GO |_-__|__._} 28 | 40 | 23 |] 3.5 | 2.0 2.9 
Wind croded land, sloping--_.--------------------------- enc chi eS int SS | oe eh Soe one ee ee oe lk he Sond a 
Wind eroded land, stecp__--------------.---------------- soon ooo ole ee lee hoe ye es eren seks lebeu | Geeecl eee leneen oct 


cultural Experiment Station, from personnel of the Soil 
Conservation Service, and from others familiar with the 
soils and crops of the county. 

In columns A are average yields obtained under the 
management common in the county when the soil survey 
was made. The amount of lime used generally is small, 
and the amount of commercial fertilizer applied generally 
is not enough for good yields. Barnyard manure pro- 
duced on the farms is returned to the soils. In places 
artificial drainage has been installed, but in low areas 
water is still a problem and further drainage is needed. 
In most places a crop rotation is used that includes some 
legumes and grasses. On the steep or sandy soils, the 
rotations include more legumes and grasses than do those 


on. the more nearly level, finer textured soils, where more 
row crops and small grain are grown. 

The yields in columns B are obtained if management 
is improved. Under improved management, the quantity 
of lime used is determined by soil tests. The amount of 
commercial fertilizer applied is based on soil tests and 
on the kind of crop to be grown. Where needed, an ade- 
quate system of artificial drainage is installed. Seeds of 
high quality and improved varieties of plants are used; 
the cropping systems are suited to the soils; and seeding, 
spraying, and cultivating are done at the proper time. 
Where needed, conservation practices are used to control 
erosion and to conserve moisture. 


IONIA COUNTY, MICHIGAN 


Use of Soils for Woodland * 


Forest originally covered most of Iona County, but 
clearing the soils for farms and cutting timber for com- 
mercial purposes all but eliminated the virgin stands. 
The woodlands now consist mainly of second-growth and 
third-growth stands. 

The soils of Iona County differ greatly in their suit- 
ability for trees. They are an important part of the 
environment that determines the combination of species, 
or forest types, that grow on a particular site. 


Woodland suitability groups 


The soils of Ionia County have been placed in 15 wood- 
land suitability groups to assist farmers and others in 
planning use of the soils for woodland. Each group con- 
sists of soils that are similar in the management they 
require and in potential productivity. The soils in each 
group can be identified by referring to the “Guide to Map- 
ping Units” at the back of this survey. Woodland groups 
are identified by letters assigned on a statewide basis. 
Since not all of the groups in the State are represented 
in Ionia County, the lettering is not in consecutive 
alphabetic order. 

Table 4 gives the woodland suitability groups in the 
county and lists the map symbols for the soils in each 
group. The table also shows, for each suitability group, 
the potential productivity for pine, spruce-fir, aspen- 
birch, oak, and northern hardwoods; gives the species 
priority to favor in existing stands and in planting; and 
provides ratings for the major limitations and hazards 
that affect management. The table provides information 
that landowners can use in appraising the possible eco- 
nomic returns that can be gained by improved manage- 
ment of woodland. 

Following are explanations of the terms used in table 
4, Then the woodland suitability groups in the county 
are described. 

Potential productivity —Potential productivity refers 
to the growth and yield of specified woodland types on 
wu named soil under a stated system of management. The 
ratings shown in table 4 are for essentially unmanaged 
naturally occurring stands. They indicate the average 
productivity of the different woodland types for all soils 
in each woodland suitability group. The ratings cover 
a range of productivity, and each soil therefore should 
be considered separately in determining its potential 
productivity for trees. The values of the potential pro- 
ductivity ratings in board feet and cords per acre per 
year are shown in table 5. 

Species suitability —Table 4 shows the kinds of trees 
to favor in existing stands and those to favor where 
planting is necessary. In both columns the trees are 
listed in order of relative suitability, the most desirable 
first. Priorities are based on the productivity rating of 
the soils for the species given and the potential com- 
mercial value of the trees. 


1 RonaLtp M. WILson, former woodland conservationist, Soil 
Conservation Service, assisted in the preparation of this section. 
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Plant competition—When a site has been disturbed by 
fire, by logging, or by some other means, the invasion of 
undesirable brush, trees, grasses, or other plants may de- 
lay or prevent the establishment of desirable trees. 

Competition is slight if unwanted plants do not pre- 
vent or delay the establishment of a stand by natural 
means or do not interfere with the growth of planted 
seedlings. Competition is moderate if invading plants 
delay but do not prevent reestablishment of a normal 
stand by natural methods or by tree planting. Com- 
petition is severe if the invaders prevent the establish- 
ment of a normal stand unless intensive site preparation 
and effective control practices are used. 

Insect and disease hazard.—The hazard of damage by 
certain insects and diseases is related to the soils. For 
example, Dutch elm disease is more of a problem on wet 
soils. 

The hazard is stight if no soil-related problems are 
recognized. It is moderate if there is likely to be some 
loss of woodcrops unless preventative measures are 
taken. The hazard is severe if there will be considerable 
loss of woodecrops unless special control measures are 
taken. 

Wetness hazard ——The growth of trees is affected by 
the depth to the water table and the rate of water move- 
ment through the soils. Very fine textured soils have 
slow internal drainage. These soils are wet and cold in 
spring and during rainy periods in fall. 

The wetness hazard is slight if the water table is low 
enough to have little or no unfavorable effect on tree 
growth, and if internal drainage is adequate. The haz- 
ard is moderate if there is some limit to the choice of 
trees, and if growth may be slower than normal and the 
establishment of seedlings more difficult. It is severe if 
the choice of trees is limited, if seedling mortality is high 
unless the soils are drained, and if the growth of all 
trees except swamp or lowland trees is likely to be slow 
or very slow. 

Droughtiness—Shortage of moisture limits the choice 
of trees and makes the establishment of trees difficult. 

A rating of slight indicates that the establishment of 
seedlings will not be delayed or prevented, and _ that 
growth will be adequate. A rating of moderate indicates 
that there will be some losses of seedlings, and that 
growth will be slower than normal. <A rating of severe 
indicates that the choice of plants is limited, that heavy 
losses of planted seedlings can be expected, and that 
seedlings ordinarily will not revegetate naturally. 

Seedling mortalty—Seedling mortality refers to the 
loss of planted or naturally occurring seedlings. It de- 
pends largely on plant competition, on the hazard of 
damage by insects and disease, and on the wetness haz- 
ard or droughtiness. 

The rating of sfight indicates that a stand of desirable 
trees can be established either by planting or by natural 
regeneration without special management. A rating of 
moderate indicates that although a certain percentage of 
the seedlings will die, an acceptable stand can be ex- 
pected. A rating of severe indicates that ordinarily nat- 
ural reseeding cannot be depended upon to maintain a 
stand, and that the expected mortality of planted seed- 
lings will be more than 50 percent. 
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TaBLe 4.—Woodland management 


[Dashes indicate trees not suited or data not available. Gravel pits and Made land are not 


Potential productivity ratings of woodland types ! Species to favor— 
Woodland suitability groups and map 
symbols Pine Spruce-fir | Aspen-birch Oak Hardwoods In managing 
existing stands 
Group A: 

MnA, MnB, MnB2, MnC2, MoB3, MoC3, | High to High.___-_- High to High_-.---- High to Red oak, white 
MoD3, MoE3, MpA, MpB, MpB2, MpC, very very very ash, basswood, 
MpC2, MpD2, MpE2, More NwC3, high. high. high, white oak, 
NwD3, NyA, NyB, NyB2, NyC2, NyD2, sugar maple. 
NyF2, 'UbC3, UIA, ule, UIB2, tice, UID’ 

UIE2, 
Group B: 

Dec3, DhA, DhB, DhB2, DhC2, KkB, KkC,! Low____--- Medium to | High..-_.-- High_--.--- Very high...| Red oak, white 
KkD, KIC3, M2zC3, MzD3, MzaA, MzaB, very oak, sugar 
MzaB2, MzaC2, MzaD2, MzbB, ‘MzbB2, high. maple, bass- 
MzbC2. NcB3, NcC3, NeD3, NcE3, NeB, wood, 

NeB2, NeC2, NsB, NsB2, NsC2, NsD. 
Group C: 

MdA, MdB, MdB2, MdC2, MdC3, MdD, |] High to = |----e eee. Medium. _-_.| Low to Medium to | Red oak, white 
MdD2, MdD3, MdE2, MdE3, MdF, very medium. high. oak, white 
MdF2, MdF3, MeA, MrA, MrB, MrB2, high. pine, sugar 
MrC2, MrC3, MrD2, MrD3, MrE2, MxA, maple, bass- 
MxB, MxB2, MxC2, MxC3, MxD2, MxD3, wood. 

MxE2, MxE3, MxF2, MyA, MyB, MyB2, 
MyC2, Sg. 
Group D: : 

ChA, ChB, ChB2, ChC2, MfC3, MfD3, | Low______- High to High to Very Very high-..| Red oak, white 
MiE3, MeA, MgB, MgB2, MgC2, MgD2, very very high. ash, basswood, 
Mg E2, MgF2, MhB, MhB2, MhC2, MkA, high. high. white oak, 
MKB, 'MkBQ, MkC2, MkD2, MkE, MtB3, sugar maple. 
MtC3, MtD3, MtE3, MtF3, MuA, MuB, 

MuB2, MuC, MuC2, Mud2, MuE2, MufF, 
MvB, MvB2, MvC2, MvD2, MwA, MwB, 
MwB2, MwC2, MwD2. 

Group E: 

-CnA, CnB, CnB2, CnC2, CoA, CoB, CoB2, | Medium to | Very low to | Medium to | Very low to | Low to Red oak, white 
CoC2, PoB, PoC2, PoD2, PoE2, SpA, SpB, high. low. high. low. medium. oak, white pine, 
SpB2, SpC2, SpC3, SpD2, SpD3. aspen, beech. 

Group F: 

As, GhA, GhB, GIA, GIB__-_-_------------- Low to Low... TOW cases salesncas Very low_..{ Aspen, red maple_- 

medium. 
Group G: 

BeA, BeB, CvA, CvB, CwA, CwB, IsA, IsB, | Very low Medium.-__| Low to Low. -_---- Low to White ash, bass- 
KnA, KnB, LsA, LsB, Lt, MaA, MaB, MIA, to low. medium. medium. wood, red 
MIB, MmA, MmB, MsA, MsB, OcA, OcB, maple, cotton- 
OtA, OtB, WeA, WeB, WrA, WrB, WsA, wood. 

WsB. 
Group J: 

Ce-EkcEm,. Kmr be RiP, Way Wieoess2|) occ e eons ese con cote ye Boe des |Last aed oes lee Soo ee Iilm, red maple, 

aspen. 

Group M: 

BmA, BmB, BmB2, BmC2, BmD2, Bnd, | Medium to | Lowto = |___-_----_- Low to Low to Red oak, white oak, 
BnB, BnB2, BnC2, BnD2, BoA, BoB, high. medium. medium. medium. white pine, 
BoC, BpE2, BpF2, BsA, BsB, BsB2,BsC2, sugar maple, 
BsD2, BsE2, BsF, BsF3, McB, McC2, basswood. 
PdA, PdB, PdB2, PeA, PeB. 

Group N: 

GrA, GrB2, GrC, GrC2, GrD, GrD2, GrF,; | Very low to | Very low__-| Very low..-/ Very low. -.|------------ Red pine, oaks, 
Wy, Ww, low. jack pine. 


See footnotes at end of table, 


by suitability groups 
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placed in a woodland suitability group, because they generally are not suited to trees] 


Species to favor— 
Continued 


For plantings 


White pine, red 
pine, white spruce. 


White spruce, 
Norway spruce, 
white pine. 


Red pine, white 
pine, white spruce, 
jack pine. 


White spruce, 
Norway spruce, 
white pine. 


Red pine, white 
pine, jack pine. 


White pine, white 
spruce. 


White spruce, white 
pine, Austrian 
pine. 


Austrian pine, 
Scotch pine, 
willow, 


White pine, red pine, 
white spruce, Jack 
pine. 


Red pine, jack pine__- 


Plant 
competition 


Moderate... 


Moderate 
or 
severe. 


Moderate._. 


Moderate 
or 
severe. 


Severe__.-- 


Moderate___ 


See footnote at end of table. 


Insect and 
disease 
hazard 


Slight..---- 


Slight_____- 


Slight... ._- 


Slight_.___- 


Moderate_._ 


Moderate___ 


Modcrate... 


Slight... _.- 


Wetness Droughti- 
hazard ness 
Slight_____- Slight... __- 
Slight_--. 2. Slight____-- 
Slight...--- Slight... .-- 
Slight...-__ Slight.._..- 
Slight__..__ Slight or 
moder- 
ate. 
Moderate_._| Slight_-_.-- 
Moderate___| Slight_..__. 
Severe_-_--.. Slight_____- 
Slight__-__- Slight or 
moderate. 
Slight_____- Severe__--- 


Seedling 
mortality 


Slight or 
moder- 
ate. 


Slight or 
severe. 


Slight__-_- 


Slight or 
moder- 
ate. 


Slight or 
moder- 
ate. 


Moderate 
or 
severe. 


Severe.__.. 


Slight._.__- 


Slight or 
moderate. 
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Erosion Equipment | Windthrow 
hazard limitation hazard 
Slight or Slight__-__- Slight. 
moder- 
ate. 
Moderate.__| Moderate_._| Slight. 
Slight or Slight___._- Slight2 
moder- 
ate. 
Slight or Slight or Slight. 
moder- moder- 
ate. ate. 
Slight or Slight.----- Slight. 
moder- 
ate. 
Slight_..__- Moderate.._| Moderate. 
Slight_--.-- Slight or Moderate. 
moder- 
ate. 
Slight-.._~- Severe__...| Severe. 
Slight or Slight___--- Slight, 
moderate. 
Slight or Slight._..__ Slight. 


moderate. 
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Tas_eE 4.—Woodland management 


Potential productivity ratings of woodland types ! Species to favor— 

Woodland suitability groups and map ‘ 

symbols Pine Spruce-fir | Aspen-birch Oak Hardwoods In managing 
existing stands 
Group O: 
Ab, Ac, Ad, Ae, Ag, Ah, Am, Cl, Cm, Cp, Cr, |----.-------|------------|------------|------------|-------- eee White ash, red 
Gm, Gn, Go, Le, Lg, Lh, Sa, Sc, Sh, Sk, SI. maple, cotton- 
wood, sycamore, 
red oak, 
Group P: ; 
Bg, Bh, Bk, Bw, Ko, La, Pm, Pn, Sm, Sn, Wt-|------------ Low to Low to = s ju_--e eee Low__.---- Red maple, white 
medium. medium. ash, basswood, 
Group U: ; : : : ; 

CaA, CaB, CdA, CdB, DrA, DrB, DrB2, FoA, | High to High.___--- High to High__--__- High to Red oak, white 
FoB, FoB2, FoC, FoC2, FoD2, FoE2, very very very ash, basswood, 
FoF, FsB, FxC3, FxD3, FxE3, FxF3, loA, high. high, high, white oak, 
1oB, IrA, IrB, [rB2, KeA, KeB, KeB2, sugar maple. 
KeC2, KgC3, KhB, KhB2, KhC2, KhD2, 

LIA, LIB, LIB2, LIC2, LmC3, LmD3, 
LmF3, LnA, LnB, LnB2, LnC2, LnD2, 
LnF2, TsA, TsB, TsB2, TsC2, TuB. 
Group W: 
Ba, Bd, Bt, Bv, Cs, Ed, En, Eo, Ep, Gf, Gg, Sd_|------------ Low to Low to = |_----.------ Very low White ash, red 
medium. medium. to low. maple, 
basswood. 
Group Z: 

BIA, BIB, BIB2, CeA, CeB, CfA, CfB, CtA, | Very low_.- Medium____| Low to Medium___.| Low to Red oak, white 
CtB, CtB2, CuB, KaA, KaB, KdA, KdB, medium. medium. oak, white ash, 
SeA, SfA. basswood, 

cottonwood. 


1 For values in board feet and cords, see table 5. 


Tans 5.—Values of potential productivity ratings in board 
feet and cords per acre per year 


Rating Board feet Cords 
Very high..--.------ More than 325 More than 1.5. 
Highies sesso | 300 1.3. 
Medium__..--------- 240 8. 
LOW 22 wane chee ee ~s 160 3. 
Very low_.---------- Less than 125 Less than .1. 


Erosion hazard.—W oodland can be protected from ero- 
sion by choosing the kinds of trees; by adjusting the ro- 
tation age and cutting cycles; by using special techniques 
in management; and by carefully constructing and main- 
taining roads, trails, and landings. ; 

A rating of slight indicates that only small soil losses 
are to be expected. Generally, the soils are level or 
nearly level and few erosion control practices are needed. 
A rating of moderate indicates that there will be a mod- 
erate soil loss if runoff is not controlled and the cover of 
vegetation is not adequate for the protection of the soils. 
The erosion hazard is not severe in any of the woodland 


in Ionia County. 


2 Windthrow hazard will be severe where bedrock is near the surface. 


Equipment limitation—Drainage, slope, stoniness, soil 
texture, or other soil characteristics may restrict or pro- 
hibit the use of ordinary equipment in pruning, thinning, 
harvesting, or other woodland management. 

The limitation is sight if there are no restrictions on 
the type of equipment or on the time of the year that the 
equipment can be used. It is moderate if there are some 
restrictions on the type of equipment that can be used or 
if the use of heavy equipment is restricted by wetness 1 
to 3 months each year. The limitation is severe if special 
equipment is needed; if there are seasonal limitations on 
the use of equipment for more than 3 months each year; 
or if the use of equipment severely damages the roots of 
trees or the structure and stability of the soil. 

Windthrow hazard.—Soil characteristics affect the de- 
velopment of tree roots and the firmness with which roots 
anchor the tree in the soil so that it resists the force of 
the wind. Knowing the degree of this hazard is im- 
portant -wwhen choosing trees to favor or to plant and 
when planning release cuttings or harvest cuttings. 

The windthrow hazard is slight if roots hold the tree 
firmly against a normal wind and individual trees remain 
standing when protective trees on all sides are removed. 
The hazard is moderate if some trees blow down during 
extremely wet periods or during periods of high winds. 
Tt is severe if the rooting is not deep enough to give ade- 


by suitability growps—Continued 
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Species to favor— 
Continued 
Plant Insect and Wetness 
competition disease hazard 
For plantings hazard 
Cottonwood 4___._...| Moderate Modecrate.__! Slight or 
or severe. severe. 
ee ete et eset Moderate Moderate_..| Severe__--- 
or severe. 
White pine, white Moderate___| Slight. _---- Slight______ 
spruce, Norway 
spruce, Austrian 
pine, red pine. 
eter ewe Sone eas Severe.....| Modcrate___| Severe--_-- 
White spruce, white Moderate Modcrate...| Moderate_._ 
pine, white-cedar, or severe. 


Droughti- Seedling Erosion Equipment | Windthrow 
ness mortality hazard limitation hazard 
Slight or Moderate Slight... -- Moderate___| Moderate. 
moderate. or severe. 
Slight_____- Severe_.-_-. Slight._.--- Severe_.---- Moderate 
or severe. 
Slight. _____ Slight or Slight or Slight__---- Slight. 
moderate. moderate. 
Shght._...- Severe___.. Slight_----- Severe_--__- Severe, 
Slight______ Moderate Slight_.--_- Moderate.._| Moderate. 
or severe. 


3 If overflow not a problem, plant pine on better drained sites and white spruce on somewhat poorly drained and poorly drained sites. 


quate stability, and if individual trees are likely to blow 
over if they are released on all sides. A high water 
table, a hardpan, or bedrock are restricting soil charac- 
teristics. 


WOODLAND SUITABILITY GROUP A 


This group consists of well drained and moderately 
well drained soils that have medium or rapid internal 
drainage. These soils have a moderately coarse textured 
surface layer and a medium-textured subsoil. The Mc- 
Bride soils of this group commonly have a slightly de- 
veloped to well-developed fragipan that may restrict the 
growth of roots. The Ubly soils are underlain by loam, 
clay loam, or silty clay loam at a depth of 18 to 42 inches. 

All woodland types grow well on the soils of this 
group (see table 4), but market prices and availability of 
markets vary. For example, the market value of aspen 
is only a fraction of that of red pine, white pine, or red 
oak. 

: WOODLAND SUITABILITY GROUP B 

This group consists of well drained and moderately 
well drained soils that have slow or very slow internal 
damage. These soils have a medium-textured or moder- 
ately fine textured surface layer and a fine textured or 
moderately fine textured subsoil. Aeration is fair, and 
the available moisture capacity and natural fertility are 


medium or high. In all of the soils except the Dighton, 
the subsoil is calcareous at a depth of 18 to 42 inches. 
The Dighton soils are underlain by sand, loamy sand, or 
gravel at a depth of 18 to 42 inches and commonly are 
slightly acid at a depth of 42 inches, 

The soils in this group are well suited to all of the 
woodland types except pine. White pine can be planted 
on noncalcareous soils, but the potential productivity is 
low. Although spruce does not occur naturally, adequate 
stands of Norway spruce or white spruce can be estab- 
lished by planting. 

The relative suitability of trees for woodcrops varies. 
Oaks and hardwoods should be favored in natural stands. 
Table 4 indicates the most suitable species to favor in 
natural stands and those to favor in planting. 


WOODLAND SUITABILITY GROUP C 


This group consists of well drained and moderately 
well draimed soils that have rapid or very rapid internal 
drainage. These soils have a coarse textured or moder- 
ately coarse textured surface layer and a medium-tex- 
tured or moderately coarse textured subsoil. Aeration is 
excellent, and the available moisture capacity and na- 
tural fertility are low or moderately low. The Meno- 
minee soils are underlain by loam, clay loam, or silty 
clay loam and are calcareous at a depth of 18 to 42 
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inches. The Mancelona soils are also calcareous at a 
depth of 18 to 42 inches, whereas the Montcalm soils are 
calcareous at a depth of more than 42 inches, Shallow 
sandy land is underlain by sandstone bedrock at a depth 
of 7 to 80 inches. 

Pine is the most suitable woodland type for the soils 
in this group. The annual yield of hardwood is about 
200 to 300 board feet or less per acre. Hardwoods are 
the next most suitable type. Oak gives the poorest 
yields. The spruce-fir type does not grow on these soils. 


WOODLAND SUITABILITY GROUP D 


This group consists of well drained and moderately 
well drained soils that have medium or slow internal 
drainage. These soils have a medium-textured or mod- 
erately coarse textured surface layer and a moderately 
fine textured or fine textured subsoil. Aeration is mod- 
erately good, and the available moisture capacity and 
natural fertility are moderately high. The subsoil is 
calcareous at a depth of 18 to 42 inches. 

The soils in this group are well suited to all of the 
woodland types except pine. If pine is used for tree 
planting, white pine should be grown on the most. cal- 
careous soils. However, it is doubtful if the management 
of these soils for pine is economically feasible. Spruce 
does not grow naturally, but good stands of white spruce 
or Norway spruce can be established by planting. 


WOODLAND SUITABILITY GROUP E 


This group consists of well drained or moderately well 
drained soils that have rapid internal drainage. These 
soils have a coarse textured surface layer and a coarse 
textured or moderately coarse textured subsoil. In the 
Chelsea and Spinks soils the moderately coarse textured 
subsoil is in the form of thin bands. In the Chelsea soils 
the bands are below a depth of 36 inches, whereas in the 
Spinks they are nearer the surface. Because of the 
bands, these soils have higher available moisture capacity 
than sandy soils that lack the bands. The soils in this 
group are well aerated but are low in available moisture 
capacity and natural fertility. They are acid to a depth 
of more than 42 inches, 

These soils ave well suited to pine. Red pine has the 
highest potential value, and white pine has the next 
highest. 
WOODLAND SUITABILITY GROUP F 

This group consists of somewhat poorly drained, 
coarse-textured soils that have rapid internal drainage. 
Internal drainage is somewhat impeded in the Au Gres 
soils because of a hardpan. The soils in this group are 
low in available moisture capacity and in natural fertil- 
ity. The Au Gres soils range from strongly acid to 
slightly acid in reaction, and the Gladwin soils from me- 
dinm acid to mildly alkaline. 

These soils are not well suited to wooderops. Spruce, 
pine, and aspen are the most productive, but aspen’ has 
low market value. Also, it is subject to hypoxylon cank- 
er, which may be a factor in determining the rotation. 
Oaks are poorly suited. The low economic returns limit 
the possibility of investment in other woodland types. 


WOODLAND SUITABILITY GROUP G 


This group consists of somewhat poorly drained soils 
that have rapid to slow internal drainage. The surface 
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layer is medium textured to coarse textured, and the sub- 
soll is moderately coarse textured to moderately fine tex- 
tured. The Belding, Iosco, Macomb, and Metamora soils 
are underlain by loam, clay loam, or silty clay loam at a 
depth of from 18 to 42 inches. The soils of this group 
are somewhat poorly aerated because of a seasonal high 
water table. ‘They are low to moderately high in avail- 
able moisture capacity and in natural fertility, and they 
are medium acid to neutral in reaction, 

At best, the soils of this group are only moderately 
well suited to woodcrops. Woodland can be expected to 
produce from 160 to 240 board feet per acre per year. 
Several of the species that grow well are of low value. 
Thus, care needs to be taken in choosing the species to 
plant or to favor. 


WOODLAND SUITABILITY GROUP J 


This group consists of very poorly drained organic 
soils that have a high water table and slow internal 
drainage. These soils are high in available moistare 
capacity, and they are medium or moderately high in 
natural fertility. The reaction ranges from neutral to 
moderately alkaline in the Lupton and Edwards soils; 
from strongly alkaline to neutral in the Carlisle, Tawas, 
Linwood, and Willette soils; and from extremely acid to 
slightly acid in the Rifle soils. At a depth of 12 to 42 
inches, the Tawas soils are underlain by sand; the Lin- 
wood soils by Joam or sandy loam; the Willette soils 
by clay; and the Edwards by marl. The Wallkill soils 
consist of 10 to 40 inches of loamy material over muck or 
peat. 

The potential productivity of these soils varies greatly 
for each tree species or woodland type. Woodlands com- 
monly can be expected to produce from 125 to 240 board 
feet per acre per year. 


WOODLAND SUITABILITY GROUP M 
This group consists of well drained and moderately 
well drained soils that have rapid internal drainage. 
These soils have a coarse textured or moderately coarse 
textured surface layer and a medium-textured or moder- 
ately coarse textured subsoil. The Mancelona soils are 
underlain by loam to clay at a depth of 42 to 66 inches. 
Aeration is excellent in the soils of this unit, and the 
available moisture capacity and natural fertility are me- 
dium or low. The Mancelona goils, loamy substratum, 
are acid to a depth of at least 42 inches. The Boyer and 
Perrin soils are calcareous at a depth of 24 to 42 inches. 
The soils in this group generally are not highly pro- 
ductive of woodcrops, although there are some stands of 
pine that produce as much as 300 board feet per acre per 
year. However, because of the low potential productivity 
of the other woodland types and the low market, value of 
some species, the relative value of these soils for wood- 
land -is.medium at best. 


WOODLAND SUITABILITY GROUP N 

This group consists of well-drained soils that have very 

rapid internal drainage. Both the surface layer and sub- 

soil are coarse textured. Soil aeration is excessive, and 

the available moisture capacity and natural fertility are 

low. The reaction ranges from medium acid to mildly 
alkaline. 
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The soils of this group are poorly suited to woodcrops. 
Jack pine is the most suitable species for management. 
It can be expected to produce up to 160 board feet per 
acre per year. 


WOODLAND SUITABILITY GROUP O 


This group consists of well-drained to poorly drained, 
moderately fine textured to coarse-textured soils on 
stream bottoms. Soil aeration ranges from good to poor. 
The available moisture capacity and natural fertility 
range from low in the coarse-textured soils to high in the 
moderately fine textured soils. The reaction ranges from 
neutral to calcareous. Most sites are subject. to overflow. 

The woodland types and potential productivity vary 
greatly on these soils because of the frequency and sever- 
ity of overflow. Even in areas where there is little or no 
overflow, drainage and soil texture affect both the type 
of woodland cover and the productivity. 


WOODLAND SUITABILITY GROUP P 

This group consists of poorly drained and very poorly 
drained soils that have slow or very slow internal drain- 
age. The water table is high. These soils have a medium- 
textured to moderately fine textured surface layer and a 
moderately fine textured to fine textured stbaoil. Natur- 
al fertility and the available moisture capacity are me- 
dium to very high. The reaction ranges from slightly 
acid to calcareous, 

Dutch elm disease is a serious hazard on these sites. 
Large amounts of dead wood make conditions favorable 
for the carrier elm bark beetle. Other fungus diseases 
are also likely to develop. 

Pine normally does not, grow on the soils in this group, 
and natural stands of spruce, aspen, oak, and lowland 
hardwoods generally are poor. The potential productiv- 
ity is too low to make woodland improvement economi- 
cally feasible. The most practical management is to har- 


vest the trees as they mature and as markets become avail- 
able. 


WOODLAND SUITABILITY GROUP U 

This group consists of well drained and moderately 
well drained soils that have rapid to slow internal drain- 
age. These soils have a moderately coarse textured or 
medium-textured surface layer and a medium-textured 
or moderately fine textured subsoil. The Cadmus and 
Kendallville soils are underlain by loam, clay loam, or 
silty clay loam at. a depth of 18 to 42 inches. Aeration 
generally is good, and the available moistire capacity 
and natural fertility are medium or moderately high, The 
soils are calcareous at a depth of 18 to 42 inches, 

Aspen normally does not grow on the soils in this 
group. However, excellent stands of other woodland 
types can be established. Spruce does not grow natural- 
ly, but Norway spruce or white spruce do well in planted 
stands, 

WOODLAND SUITABILITY GROUP W 

This group consists of poorly drained soils that have a 
high water table and slow internal drainage. These soils 
have a mecdium-textured to coarse textured surface layer 
and a moderately fine textured to moderately coarse tex- 
tured subsoil. The Breckenridge and Brevort soils are 
underlain by loam, clay loam, or silty clay loam at a 
depth of 18 to 42 inches. Natural fertility and the ayvail- 
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able moisture capacity range from low to high. The 
soils are slightly acid or neutral in reaction. 

Dutch elm disease is a serious hazard on these sites. 
Large amounts of dead wood make conditions favorable 
for the carrier elm bark beetle. Other fungus diseases 
are also likely to develop. 

The soils in this group are not suited to pine or oak. 
Natural stands of spruce, aspen, and lowland hardwoods 
generally are poor. Consequently, potential productiv- 
ity is too low to make woodland improvement economi- 
cally feasible. The most practical management is to har- 
vest the trees as they mature and as markets become avail- 
able. 

WOODLAND SUITABILITY GROUP Z 

This group consists of somewhat poorly drained soils 
that have slow or very slow internal drainage. These 
soils have a medium-textured or moderately coarse tex- 
tured surface layer and a fine-textured subsoil. They are 
somewhat poorly aerated because of a seasonal high water 
table. The available moisture capacity and natural fer- 
tility are high or moderately high, and the reaction is 
slightly acid or neutral. 

The amount of dead elm wood on these sites is enough 
to make the elm bark beetle 2 problem. Increases in the 
beetle population will increase the spread of Dutch elm 
disease. The wet sites provide optimum conditions for 
the development of fungus infections. 

All woodland types will grow on the soils in this 
group, but only spruce and hardwoods have enough po- 
tential value to make woodland improvement economi- 
cally feasible. 


Engineering Uses of Soils 


This section describes the properties of the soils that 
are important to engineering. Some soil properties are 
of special interest to the engineer because they affect the 
construction and maintenance of roads, airports, pipe- 
lines, building foundations, structures for water storage, 
structures for controlling erosion, drainage systems, and 
sewage disposal systems. The soil properties most im- 
portant to the engineer are permeability to water, shear 
strength, compaction characteristics, drainage, shrink- 
swell characteristics, grain size, plasticity, and pH. 
Depth to the water table, depth to bedrock, and topog- 
raphy are also important. ; 

The information in this section can be used by engi- 
neers to— 


1. Make soil and land-use studies that will aid in 
selecting and developing sites for industrial, 
business, residential, and recreational uses. 

2. Make preliminary estimates of soil properties 
that are important in planning agricultural 
drainage systems, farm ponds, irrigation sys- 
tems, terraces and diversions, and other struc- 
tures for conserving soil and water. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, cables, and sewage 
disposal fields and in planning detailed surveys 
of the soils at the selected locations. 


116 


4, Locate probable sources of sand and gravel for 
use in construction. 

5. Correlate pavement performance with the soil 
mapping units, and thus develop information 
that will be useful in designing and maintaining 
the pavements. 

6. Supplement information obtained from other 
published maps, reports, and aerial photographs 
for the purpose of making maps and reports that 
can be used readily by engineers. 

7. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


With the use of the soil map for identification, the 
engineering interpretations reported here can be useful 
for many purposes. It should be emphasized that they 
may not eliminate the need for sampling and testing at the 
site of specific engineering works involving heavy loads 
and where the excavations are deeper than the depths of 
layers here reported. Even in these situations, the soil 
map is useful for planning more detailed field investi- 
gations and for suggesting the kinds of problems that 
may be expected. 

Some of the terms used by the soil scientist may be un- 
familiar to the engineer, and some words, for example, 
soil, clay, sand, and aggregate, have special meanings 
in soil science. These and other special terms that are 
used are defined in the Glossary. Information useful to en- 
gineers can also be obtained from the detailed soil map 
and other sections of the survey, particularly the sections 
“General Soil Map,” “Geology,” and “Descriptions of 
the Soils.” 


Engineering classification systems 


The engineering classification systems now most widely 
used are the American Association of State Highway 
Officials (AASHO) system? and the Unified system.® 
Both classifications are based on the field performance 
of soil materials. 

The AASFIO system is used by most engineers. In 
this system, soil materials are placed in seven principal 
groups. The groups range from A-1l, consisting of 
gravelly materials of high bearing capacity, to A-7, con- 
sisting of clay soils having low strength when wet. 
Within each group the relative engineering value of the 
soil material is indicated by a group index number. 
Group index numbers range from 0 for the best, material 
to 20 for the poorest. The group index number is shown 
in parentheses after the soil group symbol in table 6, 

The Unified soil classification system is preferred by 
some engineers. In this system, soil material is divided 
into 15 classes. Hight classes are for coarse-grained ma- 
terial (GW, GP, GM, GC, SW, SP, SM, SC) ; six classes 
are for fine-grained material (ML, CL, OL, MH, CH, 
OH); and one class is for highly organic material (Pt). 


2 AMERICAN ASSOCIATION oF STATE HreHway OFFICIALS. 
STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND METHODS 
OF SAMPLING AND TESTING. Pt. 1, ed. 8, 1961. 

3 WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS. UNI- 
FIED SOIL CLASSIFICATION sysTemM. Tech. Memo, No. 8-857, v. 1, 
1953. 
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Engineering test data 


Engineering test data for three of the principal soil 
series in Ionia County are given in table 6. Soil samples 
taken from nine locations in the county were tested by 
standard procedures in the laboratories of the Bureau of 
Public Roads. The soil samples are from selected layers 
and do not represent the entire range of soil properties 
in the county or even within the three series sampled. 

The engineering classifications shown in table 6 are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limit and plastic limit. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. Percentages of clay obtained by 
the hydrometer method should not be used as a basis for 
naming soil textural classes. 

The tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of the soil 
material. As the moisture content of a clayey soil in- 
creases from a very dry state, the material changes from 
a semisolid to a plastic state. As the moisture content 
is further increased, the material changes from a plastic 
to a liquid state. The plastic Limit is the moisture con- 
tent at which the soil material passes from a solid to a 
plastic state. The guid lémit is the moisture content at 
which the material passes from a plastic to a liquid 
state. The plasticity indew is the numerical difference 
between the liquid limit and the plastic limit. It indi- 
cates the range of moisture content within which a soil 
material is in a plastic condition. 

Table 6 also gives compaction, or moisture-density, 
data for the samples tested. If a soil material is com- 
pacted at successively higher moisture content, assuming 
that the compactive effort remains constant, the density 
of the compacted material will increase until the opti- 
mum moisture content is reached. After that, the den- 
sity decreases with increase in moisture content. The 
highest dry density obtained in the compaction test is 
termed maximum dry density. Moisture-density data 
are important in earthwork, for, as a rule, optimum 
stability is obtained if the soil is compacted to about the 
maximum dry density when it is about the optimum 
moisture content. 

Soil properties significant in engineering 

In table 7 the soil series in the county and the map 
symbols for each are listed and estimates of some of the 
physical and chemical properties of the soils are given. 
The estimates are based on the actual test data in table 6, 
on other available test data, and on field experience. 

Generally, the information in table 7 applies to the soil 
material to a depth of 5 feet or less. Depth from the 
surface normally is shown only for the major horizons, 
but other horizons are indicated if they have engineering 
properties significantly different from adjacent horizons. 
The depths shown are considered to be typical for the 
series, but in most areas there are variations of a foot or 
less both in the depth to and in the thickness of the var- 
ious layers. All of the organic soils are classified on the 
basis of the upper 42 inches. Below this depth there is 
considerable variation in texture and thickness. 
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Also given in table 7 are the textural classification of 
the U.S. Department of Agriculture, estimates of the 
Unified classification, and estimates of the classification 
used by the American Association of State Highway Offi- 
cials. The figures giving the percentages of material 
passing through sieves No. 4, No. 10, and No. 200 are 
rounded off to the nearest 5 percent. The percentage 
of material passing the No. 200 sieve approximates the 
combined amount of silt and clay in a soil. 

The column showing permeability, or the rate at which 
water moves downward through undisturbed soil mate- 
rial, is estimated. The estimates are based mainly on tex- 
ture, structure, and consistence of the’ soils. 

Available water capacity, expressed in inches per inch 
of soil depth, refers to the approximate amount of cap- 
lary water in the soil when wet to field capacity. This 
amount of water will wet air-dry soil to a depth of 1 inch 
without deeper penetration. Available water capacity 
is influenced primarily by soil texture and organic-mat- 
ter content. 

Reaction as shown in table 7 is the estimated range in 
pH values for each major horizon of the soils as de- 
termined in the field. It indicates the acidity or alka- 
linity of the soils. A pH of 7, for example, indicates a 
neutral soil, a lower pH value indicates acidity, and a 
higher value indicates alkalinity. 

Shrink-swell potential refers to the change in volume 
of the soil that results from a change in moisture con- 
tent. The estimates in table 7 are based mainly on the 
amount and kind of clay in a soil. 

Tn estimating the depth to the water table, it has been 
assumed that no artificial drainage practices are in op- 
eration. During prolonged wet or extremely dry periods, 
the depth commonly is outside the range shown in table 7. 


Engineering interpretations 


Table 8 gives estimates of the suitability of the soils 
of the county for specified engineering uses and lists the 
soil properties that present hazards or difficulties in 
specified engineering uses. Made land is not included 
in this table. The data in this table apply to the repre- 
sentative profile of the soil series, which 1s described in 
the section “Descriptions of the Soils.” 

The suitability of the soils as a source of topsoil refers 
specifically to the use of soil material, preferably rich mn 
organic matter, as a topdressing for back slopes, em- 
bankments, lawns, gardens, and so on. The ratings are 
based mainly on the texture of the soil and on its con- 
tent of organic matter. Unless otherwise indicated, only 
the surface layer of a mineral soil is rated as a source of 
topsoil. 

The suitability of the soils as a source of sand and 
gravel refers to sources of such material that are within 
a depth of 5 feet from the surface (fig. 8). In some 
soils, however, the depth to sand and gravel is less than 
or greater than 5 feet, and in adjacent areas of the same 
soil unsuitable material can be just below 5 feet. Al- 
though some soils are rated as unsuitable for sand and 
gravel, these soils in places contain such material at a 
depth of more than 5 feet. Individual test pits are need- 
ed in such areas to determine the availability of sand 
and gravel. 
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Figure 8—The material underlying the Fox, Mancelona, and 
Newaygo soils is a source of sand and gravel. 


The suitability of the soils as a source of subgrade 
material for pavements depends partly on the texture of 
the soil material. If the subsoil and substratum have 
contrasting characteristics, both are rated. Sand general- 
ly is the most desirable material for subgrade, and clay 
is the least desirable. 

The entire soil profile was considered to determine the 
suitability of the soils as locations for highways. The 
features shown in table 8 are for undisturbed soils with- 
out artificial drainage. Additional information can be 
obtained from data compiled by the State Highway De- 
partment of Michigan, which has rated the major soil 
series in the State as to their suitability for highway 
construction. ‘This information is contained in the Field 
Manual of Soil Engineering. 

Features that affect the suitability of undisturbed soils 
for foundations for buildings of no more than three stor- 
ies are also shown in table 8. The suitability of the soils 
as a base for low buildings depends mainly on charac- 
teristics of the substratum, which generally provides the 
base for foundations. Therefore the features shown are 
those of the substratum. Among the main factors con- 
sidered in determining the suitability of the soils as foun- 
dations for low buildings is the shrink-swell potential. 
Tt can be determined for a specific horizon by referring 
to the column “Shrink-swell potential” in table 7. 

In determining the suitability of the soils for domestic 
sewage disposal systems, the factors considered were 
depth to the water table or bedrock, permeability or 
percolation rate, hazard of flooding, and topography. 

Features that affect the suitability of the soils for ag- 
ricultural drainage include soil texture, rate of water 
movement into and through the soil, depth to a restrict- 
ing layer or to bedrock, depth to the water table, and po- 
sition of the soil on the landscape. 

In determining the suitability of the soils for farm 
ponds, the entire soil profile is considered for both the 
reservoir area and for embankment material unless other- 
wise specified. The features shown for reservoir areas 
are those of undisturbed soils. Those shown for em- 
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TaBLe 6.—Engineering test data for soil samples 
{Tests performed by the Bureau of Public Roads (BPR) in accordance with 


Moisture-density 
data ! 
BPR 
Soil name and location Parent material report Depth Horizon 
No. Maximum 
dry Optimum 
density moisture 
Conover loam: Inches Lb. per cu. ft. Percent 
SWYSWUNWscc. 14, T. 6 N., R. 6 W. |] Caleareous glacial till. 8 33532 0-8 | Ap... ue. 114 14 
(Modal.) S 33533 20-29 | B22_________- 118 15 
S 33534 36-48 | C_-.-. oo. 128 12 
SEMSEMSW sec. 15, T. 6 N., R. 7 W. | Glacial till. 8 33535 0-9 ADD chest a 110 16 
(Coarser textured than modal.) S 33536 22-32 | B22... 2 Le 119 14 
8 33537 44-54 | Cowie eee 128 10 
SWMSWHMSEX sec. 11, T. 7 N., R. 5 W. | Caleareous glacial till. S 33538 0-5 Alsat ce cae 99 20 
(Finer textured than modal.) 8 33539 21-30 | B22_._-_.__._- 113 17 
8 33540 30-42 | C__-___-__--- 12 11 
Montealm loamy sand: 
SWYSWHSW sec. 8, T. 8 N., BR. 7 W. | Glacial till. 8 33550 0-9 Ap..---.----. 115 11 
(Modal.) 8 33541 9-20 | Bir,.-___.__- 111 i 
$ 33552 20-34 ) A2L__~ Looe 105 18 
§ 335538 38-42 | B2....____--- 126 10 
8 33554 42-72 | A2 and B2____ 106 13 
$ 33555 72-114} A2 and B2t___ 102 14 
NWYNEM sec. 3, T. 8 N., R. 8 W. | Glacial till. 8 33556 0-7 APensetccous 112 11 
(Coarser textured than modal.) 8 33557 7-22 | Biy._-___-_-- 112 12 
8 33558 22-36 AQ. 225 ces 105 17 
8 33559 36-46 A2 and B2____ 102 18 
S$ 33560 56-66 A2 and B2____ 102 15 
NEVNWYNW sec. 3, T. 8 N., R. 8 W. | Glacial till. 8 33561 0-8 Apsceeeebeus 119 16 | 
(Finer textured than modal.) 8 33562 8-16 Birgeses 2 ee ce 121 9 
§ 33563 16-24 AQ oc otace Ss 119 9 
8 33564 24-31 B2__.___---. 104 15 
8 33565 31-56 A2 and B2 105 15 
8 33566 72-84 Ces is has 126 10 
Morley loam: 
NEYNWYNEM sec. 8, T. 7 N., R. 5 W. | Caleareous glacial till. S 33541 0-8 APec -sonese 124 V1 
(Modual.) § 33542 17-26 | Bp2___.-_--- 1 18 
8 33543 29-42 | C_.iii_.--__- 117 14 
NWYNEYNEY see. 32, T. 8 N., R. 5 W. | Calearcous glacial till. 8 33544 3-6 AQ. tee oe 120 12 
(Coarser textured than modal.) 8 33545 16-26 B2e ore ewe! 111 18 
8 33546 33-42 | C_._._.----- 118 15 
NEYNEYNWY sce. 27, T. 7. N., R. 5 W. | Calearcous glacial till. $ 33547 0-7 AD whos Se eced 113 15 
(Finer textured than modal.) 8 33548 11-20 Bplssxteeses 110 18 
§ 33549 25-36 | C_..._2-.-__- 118 15 


' Based on AASHO Designation: T 99-57, “The Moisture-Density Relations of Soils Using a 5.5-lb. Rammer and a 12-in. Drop,” 
as A) in “Standard Spocifications for Highway Materials and Methods of Sampling and Testing,” pt. 2, Ed. 8 (1961), published by 
? According to Designation: T 88-57, “Mechanical Analysis of Soils,” in “Standard Specifications for Highway Materials and Methods 
of Sampling and Testing,” pt. 2, Ed. 8 (1961), published by AASHO. Results by this procedure may differ somewhat from results obtained 
by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the hy- 
drometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli- 
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taken from 9 soil profiles, Ionia County, Mich. 
standard procedures of the American Association of State Highway Officials (AASHO)] 


Mechanical analysis ? Classification 

Plas- 

Percentage passing sieve— Percentage smaller than— Liquid | ticity 

eng limit index 

AASHTO Unified 3 
No. 4 | No. 10 | No. 40 | No. 60 | No. 200] 0.05 0.02 0.005 0.002 
(4.7 mm.)| (2.0 (0.42 (0.25 (0.074 mm, mm. mm. mm, 
mm.) mm.) mm.) mm.) 

98 97 93 86 68 64 48 28 18 26 7 | A-4(7)_2--__- ML-CL 

99 96 92 86 68 65 53 38 28 30 12 | A-6(7)_------ CL. 

98 96 91 86 68 65 51 36 24 24 9 | A-4(7)------- CL. 

98 97 92 83 63 58 40 19 12 27 5 | A-4(6)_--___- ML-CL 

96 94 87 77 52 47 37 27 23 27 11 | A-6(4)_.-- 222. L. 

95 93 86 75 48 44 32 20 15 19 6 ) A-4(3)_------ SM-S8C. 
ae 100 98 95 85 80 54 25 16 37 9 ; A-4(8)..__.-.| ML. 

99 98 94 87 72 69 60 46 35 36 16 | A-6(10)-_.-_-- CL. 

97 93 86 78 58 54 43 27 19 20 7 | A-4(5)------- ML-CL 
etna iat 100 99 87 23 20 13 8 6 (4) (4) A-2-4(0)_-.-_| SM. 

98 98 97 84 14 12 9 6 4 0) (*) A-2-4(0)___-- SM. 
secsease sb wecr ss 100 89 8 7 4 3 2 (4) (0) A-3(0)..-----| SP-SM. 
Mistewee de santos Ss 100 96 50 44 27 16 14 18 4 | A-4(3)__...-.-| SM-SC. 
Jeet eos 100 98 75 6 5 4 2 2 (*) G A-3(0)_._-_._| SP-SM. 
bBo u ets 100 99 67 7 6 3 3 2 0) (4) A-3(0)_.-.---| SP-SM. 
set eeh eg 100 97 79 11 9 8 6 5 (‘) (t A-2-4(0)_._._; SP-SM. 

98 97 94 76 12 11 9 6 4 (4) (4) A-~2-4(0) 222 - SP-SM. 
sosheviee 100 99 83 4 4 4 3 2 () (4) A-3(0)__-----| SP. 
fousdvees | se bveee 100 85 5 4 3 2 1 () (4) A~3(0)_------} SP. 
eee sere 100 99 87 2 2 2 2 2 0) (4) A-3(0)_.----_| SP. 
Jeu 100 95 70 19 16 12 8 6 (‘) 4) A--2-4(0)__...] SM. 

96 95 90 68 21 18 12 9 6 (‘) (4) A~-2-4(0) ____- SM. 

98 97 91 69 19 17 13 9 6 (4) (4) A-2-4(0)__.-. SM. 
Bima ok 100 99 79 3 2 2 2 2 (4) (4) A-3(0)...-..-| SP. 
ttaifastaies 100 | 99 71 3 3 3 3 3 () (| A-3(0)_______] SP. 

98 97 98 76 27 24 18 15 12 ¢) (4) A-2-4(0)__--- SM. 

96 93 88 80 58 53 38 23 14 18 4 | A-4(5)_------ ML-CL. 

99 97 98 87 73 70 62 50 40 39 18 | A-6(11)_-_--- CL. 

98 96 91 87 77 75 65 47 34 31 13 | A-6(9)------- CL. 

98 96 89 78 53 49 36 23 14 18 3 | A-4(4)_.----- ML. 

99 98 95 89 74 72 65 51 4] 40 18 | A-6(11)------ CL. 

97 94 89 84 72 68 58 41 30 30 11 | A-6(8)_------ CL. 

99 98 95 90 74 68 50 31 21 26 8 | A-4(8)__----- CL. 

99 98 95 90 75 72 61 49 88 37 17 | A-6(11)------ CL. 

98 96 93 89 78 76 62 44 30 29 11 | A-6(8)_------ CL. 


meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not 
suitable for naming textural classes for soils. 

3 SCS and BPR. have agreed to consider that all soils having plasticity indexes within two points from A-line are to be given a border- 
line classification. Examples of borderline classifications obtained by this usc are ML-CL, SM-SC, SP-SM. 

4 Nonplastic, 
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Soil series and map symbols 


Abscota (Ab, Ac, Ad). 


Algansec (Ae, Ag, Ah). 


Alluvial land (Am). 
No estimates of cngincering properties. 


Au Gres (As). 


Barry (Ba, Bd). 


Belding (BeA, BeB). 


Bergland (Bg). 


Berville (Bh, Bk). 


Blount (BIA, BIB, BIB2). 


Boyer (BmA, BmB, BmB2, BmC2, BmD2, Bnd, BnB, 
BnB2, BnC2, BnD2, BoA, BoB, BoC, BpE2, BpF2, 
BsA, BsB, BsB2, BsC2, BsD2, BsE2, BsF, BsF3), 

(For Spinks part of the BsA, BsB, BsB2, BsC2, 
BsD2, BsE2, BsF, BsF3 units, see Spinks series.) 


Brady. 


Breckenridge (Bt). 


Brevort (Bv). 


Brookston (Bw). 


Cadmus (CaA, CaB, CdA, CdB). 


See footnotes at end of table, 
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TABLE 7.—Léstimated 


Classification 
Depth 

from 
surface USDA texture ! Unified AASHO 

Inches 

0 t0 15 | Sandy loam, loam, or loamy SM or ML__---- AGA Medes gee 

sand, 
15 to 66 | Sand or loamy sand....-------- SP or SM_-_._-- A-3 or A-2__- 

0 to 10 | Sandy loam, loam, or loamy ML, SM.....--- A-4___2-.2.-- 

san 
10 to 15 | Sand___._________------------ SP, SW_______- ASB toate sce t 
15 to 66 | Loamy sand._------.--------- SM-tecee woes Ax2o2 ook oS 

020.337) Sandi sucden feces oe eee eee SP-SM___.----- A-3___.------ 
33°to'66, || Sand .2-22-0 5222.5 ecto ees tees SP-SM._...-.-- A-3__-----.-- 

0 to 16 | Sandy loam or loam_____------- SMo e222 u east A-2 or A-4___ 
16 to 24 | Sandy clay loam__------------ PCL oot sesc et AS Ouscsnocsin 
24 to 38 | Sandy loam........-------.---- SMeeccdcccesose A-2 or A-4..- 
38 to 66 | Sandy loam.-_-..--------------- SM___-.-------- A-2 or A-4___ 

0 to 36 | Sandy loam....-.-.-------.~---| SM _---.-------- A-2 or A-4._- 
36 to 66 | Loam, clay loam, or silty clay ML or CL_.---- A~-4 or A-6___ 

loam. 

Oto 7 | Silty clay loam 

7 to 35 | Silty clay--_--.---------------- 

35 to 66 | Silty clay or clay__------------ 

0 to 10 | Loam or sandy loam__-------.- ML-CL-_-------- A-4__..------ 
10 to 20 | Sandy loam_._.......---------- SM.2 ce. cukeee A-2 or A-4___ 
20 to 30 | Gravelly clay loam_.--.-------- GLE 252 pete | 
30 to 88 | Clay loam__------------------ Glicreisasse ee A-6_..------- 
38 to 66 | Loam___-.-...--------------- Mijecsi este A-4_.2.------ 

0 to 10 | Loam._.--------------------- ML-CL or ML_.| A-4__..------ 
10 to 28 | Silty clay loam__......-------- Te eee 28 A-6__---.---. 
28 to 66 | Silty clay loam___..----------- Dice et A-6__-------- 

0 10 18 | Loamy sand or sandy loam-.-_.-- BM ssosceete8 A-2_..------- 
18 to 27 | Sandy loam__._..-.------------ SMU tee ese. ND fe coe aed 
27 to 34 | Sandy clay loam_____---------- BCa 22 oe stee st A-2 or A-6__- 
34 to 66 | Sand and gravel_..------------ SW or GW..--- ARD2: geen 

0 to 13 | Sandy loam or loamy sand_-_--- SMacnesoeosen< AR2 oes. Sec ots 
13 to 19 | Sandy clay loam...--.--------- SOs-vee ccs Ss053 A-2 or A-6__- 
19 to 83 | Sandy loam__.---------------- SMuei2 secs 25 A-2_._2--2--- 
33 to 48 | Loamy sand_...-.....--------- SMesGee ey.thee. A=? cee Soa 
48 to 66 | Sand and gravel__-..---.------ SW or GW._-__-| A-3 or A-1_-- 

Oto 8 | Sandy loam._._._.-------------| SM------------ ye 

8 to 86 | Fine sandy loam-_..------------ ML-CL, SM_.--! A-4.--------- 
36 to 66 | Clay loam____-.----.---------| Cle----------- A-6__-------- 

0 to 24 } Loamy sand.----------------- SMalsccehces.d AND) ee ods 
24 to 40 | Fine sand_._._-..------------- SMiesicte Soe A-2...------- 
40 to 66 | Clay loam__.---.--.---------- Che sncsews sank A=6 oath oe Se 

Oto 9 | Loam__----.----------------- ML-CL___----- A-4__ 22-222. 

9 to 28 | Clay loam__..--..------------ Clicseeeste 2222 AsOoe sie oe 
28 to 66 OAM ested beet o Monee Mipsis et fete Aedes 2a! 

Oto 7 | Sandy loam or loam.-_.__-_.--- SMeceuseseckos |) ee 

7 to 14 | Sandy loam___---------------- SMesscsteeeeke A~2, A-4__-. 
14 to 84 | Sandy clay loam_..------------ SGi.cee sede. A-2 or A-6_- 
34 to 66 | Loam..._.._--.-----2-------- eee ML-CL-------- SA eh 8) 


properties of the soils 
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Percentage passing sicve— 
No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 

95 to 100 90 to 100 35 to 70 
95 to 100 90 to 95 Oto 25 
95 to 100 | 90 to 100 35 to 70 

100 95 to 100 Oto 5 
95 to 100 90 to 100 10 to 25 

100 95 to 100 Sto 10 

100 95 to 100 5 to 10 
95 to 100 90 to 100 25 to 45 
95 to 100 95 to 100 35 to 50 
95 to 100 90 to 100 30 to 45 
95 to 100 95 to 100 20 to 40 
90 to 100 85 to 95 30 to 50 
90 to 100 85 to 95 60 to 90 

100 95 to 100 80 to 95 

100 95 to 100 80 to 100 

100 95 to 100 75 to 95 
95 to 100 90 to 100 55 to 90 
95 to 100 95 to 100 20 to 40 
50 to 80 45 to 80 60 to 85 
95 to 100 90 to 100 60 to 80 
90 to 100 85 to 95 50 to 85 

100 95 to 100 55 to 90 

100 95 to 100 80 to 100 
95 to 100 90 to 100 80 to 95 
90 to 100 85 to 100 15 to 385 

100 95 to 100 15 to 35 
95 to 100 90 to 100 30 to 50 
10 to 60 10 to 60 Oto 5 
85 to 95 80 to 95 15 to 35 
95 to 100 90 to 100 25 to 50 
95 to 100 90 to 100 20 to 35 

100 95 to 100 10 to 25 
10 to 60 10 to 60 Oto 5 
95 to 100 90 to 100 20 to 30 
95 to 100 80 to 95 35 to 60 
95 to 100 90 to 100 65 to 80 

100 90 to 100 10 to 25 

100 90 to 100 2to 15 
95 to 100 90 to 100 65 to 80 
95 to 100 90 to 100 60 to 75 
95 to 100 90 to 100 65 to 80 
95 to 100 90 to 100 60 to 75 

100 95 to 100 15 to 30 
95 to 100 90 to 100 20 to 40 
95 to 100 90 to 100 30 to 45 
95 to 100 90 to 100 55 to 75 


Permeability 


Inches per hour 


0. 80 
5. 


2 


eS 


CNN S99 SESre 


gwon 


ey NOS 


PESN SSS SUT SfSf 


to 


00 to 10. 
.50 to 5, 


>10. 
. 00 to 10. 


aD Soren oo 


once 


coone 


aoc ann 


2.5 


0 
0 
0 
0 


amano wNw 


Cor ar 


aAncenmd Mon 


Available Shrink-swell 
water Reaction potential 
capacity 
Inches per 
inch of soit pH 
0. 7.4 607.8 | Low. 
. 06 7.4 to 8.0 | Low. 
14 7.4 to 8.0 | Low. 
. 02 7.4 to 8.0 | Low. 
.07 7.4 to 8.0 | Low. 
. 04 5.7 to 6.1 | Low. 
. 02 5.6 to 6.7 | Low. 
12 6.6 to 7.3 | Low. 
y15 6.6 to 7.3 | Low to moderate. 
.10 7.4 to 7.8 | Low. 
. 10 27.8 to 8.0 | Low. 
12 5.5 to 6.6 | Low. 
.17 27.0 to 8.0 | Moderate. 
. 20 6.6 to 7.3 | Moderate. 
17 6.6 to 7.3 | High. 
15 27.0 to 8.0 | High. 
17 6.5 to 7.0 | Low. 
10 6.5 to 7.0 | Low. 
16 7.0 to 7.3 | Moderate to low. 
17 7.3 to7.3 | Moderate. 
17 7.5 to 8.0 | Low. 
. 20 6.1 t0 6.5 | Low. 
. 20 5.5 to 6.6 | Moderate. 
17 27.5 to 8.0 | Moderate. 
.10 5.3 to 6.3 | Low. 
.12 5.3 to 6.3 | Low. 
. 16 5.3 to 6.3 | Moderate to low. 
. 02 27.0 to 8.0 | Low. 
12 5.7 to 6.3 | Low. 
16 5.1 to 5.5 | Moderate. 
.10 5.1 to 5.5 | Low. 
. 05 6.1 to 6.5 | Low. 
. 02 27.0 to 8.0 |) Low. 
14 5.6 to 6.0 | Low. 
14 5.8 to 6.4 | Low. 
17 27.0 to 8.0 ; Moderate. 
. 08 6.2 to 6.8 | Low. 
. 03 6.5 to 7.4 | Low. 
17 27.4 to 8.0 | Moderate. 
21 6.6 to 7.3 | Low. 
.18 7.4 t07.8 | Moderate. 
17 27,.4t07.8 | Low. 
.14 6.1 to 6.4 | Low. 
12 5. 6 to 6.0 | Low. 
.16 5.6 to 6.0 | Low to moderate. 
.17 27,4 t07.8 | Low. 


Depth to 
water 
table 


Feet 
4 to 20 


Oto 4 


Oto 4 


Oto 3 


2 to 10 


Oto 3 


Oto 3 


2to 8 


4 to 30+ 


2 to 10 


Oto 3 


Oto 3 


Oto 3 


3 to 10 
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TaBLE 7.—Lstimated properties 


Classification 
Depth 
Soil series and map symbols from 
surface USDA texture ! Unified AASHO 
Tuches 
Capac (CeA, CeB, CfA, CfB). 0 t0 13 | Loam or sandy loam_.__-.----- MI-CL_------- ASA, 2 rsa oe 
13 to 34 | Clay loam or silty clay loam__..| CL.o_-.-_-_.__- A-6__-.-2---- 
34 to 66 | Loam..-...-------- 2-2 - ee. MLI-CL or CL.-} A-4..---.22.- 
Carlisle (Cg).3 0 to 42 | Muck and peat_.-.------------ Pttuwst tiie eat eS oe ge 
Celina (ChA, ChB, ChB2, ChC2). O40:11) | Loam. vos Sae lessee tees MILI-CL._-_.--- YC ae ers 
11 to 24 | Clay loam_________ 2 __-___e- Clivee csthe es te A-6_.------_- 
24 to 66 | Loam____-------------------- Chise cade souiad A-6__-22----- 
Cereseo (Cl, Cm). 0 to 66 | Loam_______-__-- eee SM or ML-_.-._- A-2 or A-4___ 
(For Shoals part of Cl, Cm, see Shoals series.) 

Chelsea (CnA, CnB, CnB2, CnC2, CoA, CoB, CoB2, 0 to 10 | Loamy sand or sand_____ 2 - SMenenteesece yt) en a ee 
CoC2). 10 to 45 | Loamy sand or sand_----.----- SP-5SM or SM_-| A-2 or A~-3_-- 
45 to 60 | Sand.._-.-------.--------- eee DReswe tees A~3__--- 2-2 - 
60 to 66 | Sand____.-._____-_-___----__- SPowee a sesz dues AvVececscessc 
Cohoctah (Cp, Cr). 0 to 8} Sandy loam or loam__..-.--_--- SM or ML-..._-- A-2 or A-4__- 
(For Sloan part of Cp, Cr, sec Sloan series.) 8 to 66 | Sandy loam_____-.------------ SM or ML-CL_-] A-2 or A-4__. 
Colwood (Cs). , Oto 8 | Loam_..__-.--..--.--------- SM or ML__.-- A~2 or A-4__. 
8 to 12 | Fine sandy loam____...--2- SM-SC______-- A~2 or A-4__. 
12 to 18 | Sandy loam___--_.-_-.---.-2--- SMeccteeceece A-2 or A-4___ 
18 to 28 | Light sandy clay loam___..___- SC se< was ee A-2 or A-4__. 
28 to 36 | Sandy loam______---__-------- SM: ocetcesd acc AnD se sor 28s 
36 to 66 | Silt and very fine sand__...___- Milo ws' ooo eas A-4___0-22 
Conover (CtA, CtB, CtB2, CuB). Quito: “8 | Leanna + 223 oie es Miisevee pe eke 7, Cae 
8 to 16 | Heavy loam____..------------ Clit toncectiegs A=G@zeceechsne 
16 to 34 | Clay loam_._-.-.---2222 222 Chicekcucite cewt A-6___.----.- 
34 to 66 | Heavy loam_____-_....------- Clisveceit esas: A=6s eee 
Coral (CvA, CvB, CwA, CwB). 0 to17 | Sandy loam or loam...---.___- SM cece A-2 or A,4._. 
17 to 35 | Sandy elay loam___-------_.-- SCl2etecessece Fe ee eee 
35 to 43 | Sandy loam____.-..--__.-__-_- 1 A-2 or A-4__- 
45 to 66 | Sandy loam.._____-_._2222 22 __ SM coo seae cee A-2 or A-4__- 
Dighton (DgC3, DhA, DhB, DhB2, DhC2). 0 to 11 | Sandy loam or clay loam____..- OM eeencese2 24 A-2 or A~4__- 
11 to 34 | Silty clay loam__..--2222 22228 C2 Fp area een ee A-6__-.-2---- 
34 to 66 | Loamy sand__-.-...---.------ SMechafS<c4 054 ALD Cea 
Dryden (DrA, DrB, DrB2). 0 to15 | Sandy loam_.-..---2. 2-22. DMs see 2 220k Aq22 un Sons 
15 to 34 | Sandy clay loam_....2---__--- BSC sioesetoeso A-@esccececse 
34 to 66 | Sandy loam___-__.--.-.----.-- SMe esse ssceu.e A-2__ 22 2- 
Edmore (Ed). 0 to 9 | Sandy loam__.-----------22--- BMoecofe22cacee ASQ wecse coe 
9 to 28 | Loamy sand.__-_-- 222-28 SMnwno- soe oe A-2__.------- 
28 to 32 | Sandy loam____._.2____. 2 __e SMuewcsceuesae A-2 or A-4___ 
32 to 66 | Loamy sand____--.-...-..___- SM___--- Le A-2__00. 02k 
Edwards (Ek, Em). O tard 2- | MICK er ott eee on aoe le Pts aceotcicetelscesetenc oes! 
32: torG6|" Marly sone sens oO ee been eet tee eae eon |Wi on ae meee 
Eel. 0 to 66 | Loam___.---------- 2-2. Mibscstececceus AH4, cose sees 
Ensley (En). Oto 7 | Loam____-------..----------- Nsee 2 Sods. Soc8 AW4e 2235 5250 
7 to 12 | Sandy loam__._-..--._-2-.----- SMart eo Ahk A-2 or A-6___ 
12 to 34 | Sandy clay loam__._.-_..2-2-- SOMA Sock Pac A-6____------ 
34 to 66 | Sandy loam__._-----.----.-.-- SM 2s weet & A-2..-.------ 
Epoufette (Eo, Ep). 0 to 8 | Sandy loam or loamy sand_._._- BMefccruce sede A-2__.-.----- 
8 to 21 | Loamy sand to coarse sandy loam.| SM.._.---.---- A=22 osu 
21 to 66 | Sand and fine gravel___.-.__._- SW or GW___--| A-3 or A-1__- 
Fox (FoA, FoB, FoB2, FoC, FoC2, FoD2, FoE2, FoF, 0 to 14 | Sandy loam or sandy clay loam...) SM___..--_~._- AAO8 Pete oe es 
FsB, FxC3, FxD3, FxE3, FxF3). 14 to 85 | Sandy clay loam..._-_ 22 Gate. Cee Fences) A-6, A-2_____ 
35 to 66 | Sand and fine gravel_-------__- SW or GW__--- A-3 or A-1_-- 


See footnotes at end of table. 
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of the soils—Continued 
Pereentage passing sicve— 
Available Shrink-swell Depth to 
| Permeability water Reaction potential water 
No. 4 ' No. 10 No. 200 capacity table 
(4.7 mm.) | (2.0 mm.) (0.074 mm.) 
Inches per 
Inches per hour inch of soil ply Feet 
95 to 100 90 to 100 60 to 75 0.80 to 2.5 18 6.2 to 6.8 | Low. 2 to 10 
100 95 to 100 65 to 90 0.20 to 2.5 .18 6.4 to 7.4 | Moderate. 
95 to 100 90 to 100 55 to 80 0.05 to 1.5 17 27.4 108.0 | Low. 
been tee aaesee | et aanSaeteeee|tedaea age del| -bUUmens0 . 50 6.4 to 6.8 | Variable. Oto 2 
95 to 100 90 to 100 60 to 75 0.80 to 2.5 .18 5.8 to 6.3 | Low. 4 to 20 
90 to 100 85 to 95 65 to 80 0.20 to 1.5 17 6.0 to 7.9 | Moderate. 
95 to 100 90 to 100 65 to 80 0.05 to 1.5 17 27.4 to 8.0 | Low. 
95 to 100 90 to 100 30 to 80 0.80 to 2.5 14 27.4 to 8.0 | Low. 2 to 10 
90 to 100 85 to 100 10 to 25 5. 00 to 10. 0 . 08 5.8 to 6.3 | Low. 4 to 30 
85 to 100 80 to 100 5 to 15 5. 00 to 10. 0 . 07 5.8 to 6.3 | Low. 
95 to 100 90 to 100 Oto 5 5. 00 to 10. 0 . 05 5.8 to 6.3 | Low. 
95 to 100 90 to 100 Oto 5 >10. 0 . 03 6.4 to 6.8 | Low. 
95 to 100 90 to 100 30 to 70 0.80 to 2.5 14 6.6 to 7.3 | Low. Oto 3 
95 to 100 90 to 100 25 to 60 0.80 to 2.5 14 27,4 to 8.0 | Low. 
95 to 100 90 to 100 25 to 65 0.80 to 5.0 14 6.6 to 7.3 | Low. Oto 3B 
90 to 100 85 to 95 25 to 45 2.50 to 5.0 12 6.6 to 7.3 | Low. 
95 to 100 90 to 100 20 to 40 0.80 to 5.0 10 6.6 to 7.3 | Low. 
95 to 100 90 to L100 30 to 45 0.80 to 2.5 16 7.4 t07.6 | Low. 
95 to 100 90 to 100 20 to 35 0.80 to 45.0 10 7.4 t07.6 | Low. 
100 95 to 100 70 to 90 0.20 to 2.5 20 27.4 t08.0 | Low. 
95 to 100 90 to 100 60 to 70 0.80to 2.5 18 5. 7 to 6. 0 | Low. 2 to 10 
95 to 100 90 to 100 65 to 75 0.80 to 1.5 17 5. 7 to 6. 0 | Moderate. 
95 to 100 90 to 100 65 to 80 0.20to 1.5 17 5.4 t0 7.3 | Moderate. 
95 to 100 90 to 100 65 to 75 0.20to 15 17 27,4 to 8.0 | Moderate. 
95 to 100 50 to 100 25 to 45 0.80 to 2.5 14 5. 4 to 6. 4 | Low. 2 to 10 
95 to 100 90 to 100 35 to 50 0.20to 2.5 16 5. 7 to 6. 0 | Low to moderate. 
95 to 100 90 to 100 25 to 45 0.80 to 2.5 16 6. 2 t0 6. 5 | Low. 
95 to 100 90 to 100 20 to 40 0.80 to 5.0 12 27,4 +080) Low. 
95 to 100 95 to 100 20 to 45 0.80 to 2.5 12 5. 5 to 6.0 | Low. 4 to 380 
95 to 100 90 to 100 80 to 95 0.20 to 1.5 17 5. 5 to 6. 0 | Moderate. 
100 90 to 100 10 to 20 5. 00to 10.0 JL ieee 5.5 to 6. 0 | Low. 
95 to 100 90 to 100 20 to 35 0.80to 2.5 12 5. 7 to 6. 4 | Low. 4 to 20 
95 to 100 90 to 100 35 to 50 0.80 to 2.5 16 6. 4 to 6.5 | Low to moderate. 
95 to 100 90 to 100 20 to 35 0.80 to 5.0 10 27.4t08.0 | Low. 
95 to 100 90 to 100 20to 35 | 250to 5.0 . 10 6.2 to 6.5 | Low. Oto 3 
95 to 100 90 to 100 10 to 25 5. 00 to 10. 0 . OF 5. 8 to 6.6 | Low. 
95 to 100 90 to 100 20to 40 0.08 to 5.0 12 6. 4 to 6. 8 | Low. 
95 to 100 90 to 100 10 to 25 | 5.00to 10.0 . 07 7.0107.8 | Low. 
Ni Ere Da stl ats of cic | AO ae Nyt | Ia ae a, Ras als A in 2.50to 5.0 50 7.6to07.8 | Variable. Oto 3 
Seated wie een Mews as eaten (eh a ie ee ia 0.80 to 5.0 (‘4 27.4 t08.0 | Variable. 
95 to 100 90 to 100 55 to 90 0.05 to 1.5 .18 27.4608. 0 | Low. 4 to 20 
95 to 100 90 to 100 55 to 65 0.80to 2.5 215 6. 5 to 7. 2 | Low. Oto 38 
95 to 100 90 to 100 25 to 50 0.80 to 2.5 .15 7.4 to 7.6 | Low. 
95 to 100 90 to 100 35 to 50 0.20to 2.5 16 7,4 to7.6 | Low. 
95 to 100 90 to 100 20 to 35 2.50to 5.0 11 27.4 to08.0 | Low. 
85 to 95 80 to 95 10 to 35 2. 50 to 10. 0 . 18 6. 6 to 7.0 | Low. Oto 3 
85 to 95 80 to 90 15 to 25 5. 00 to 10. 0 . OF 6.5 to 7. 4 | Low. 
20 to 80 10 to 80 Oto 5 >10. 0 . 02 27.4 +08. 0 | Low. 
90 to 100 85 to 95 20 to 35 0.80 to 5.0 . 12 5. 7 to 6.0 | Low. 4 to 30 
50 to 80 45 to 80 25 to 2.50 to 5.0 . 16 5. 8 to 6. 4 | Low to moderate. 
20 to 80 10 to 80 Oto 5 >10. 0 . 02 7. 4 to 8.0 | Low. 
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TaBLE 7.—Estimated properties 


Classification 
Depth . 
Soil series and map symbols from 
surface USDA texture ! Unified AASHO 
Inches 
Genesee. 0 to 8 | Loam or sandy loam_____------ ML-CL___-_--- Aaa ead 
8 to 45 | Loam___--.-- 2 2-- eee ML-CL_-__-_--_- cee eee 
45 to 66 | Silt loam_-----.-_.----------- | Peers eer A-4___-___--- 
Gilford (Gf, Gg). 0 to 16 | Loamy.sand or sandy loam.----- SMeofshese ces Anos See se ee 
16 to 24 | Sandy clay loam_______-_-_---- DOs a ose cia aks A-4 or A-2__. 
24 to 44 | Loamy sand__._-------------- SMes-soses- 252 SA On ale aie od 
44 to 66 | Sand and fine gravel__--.------ SP or GP____--- A-1o2ss22e 
Gladwin (GhA, GhB, GIA, GIB). 0to 8 | Loamy sand or sandy loam___-.-| SM..-------.-- ARDo 0 16 eee 
8 to 20 | Sand to loamy sand._...------ 8M or SP-SM__] A-2____-__-- 
20 to 25 | Sandy loam______..._._...-._-| SM__-.--_-____ Ae De oe Scien 
25 to 66 | Fine gravel and sand____---.-- GW or SM._-_-_-- A-1 and A-3_. 
Glendora (Gm, Gn). 0 to 8 | Loam or sandy loam_.______.__ ML-CL_______- Aa4e os eee 
8 to 66 ; Loamy sand___--_------------- SIMs seen tosacus ARDS 2 Seas! te 
Granby (Go). 0 to 8; Loamy sand..-_....---------- A ae eer AS eset 
8 to 41 | Sand__.__~ ee SW or SW~SM__| A-3_______-- 
Gravel pits (Gp). 66 | Gravel and sand___-._-------- GW or SW___--| A-d_--------- 
Grayling (GrA, GrB2, GrC, GrC2, GrD, GrD2, GrF). 0 to 66 | Sand_...--_----_------------- Pecos ttt sek A-l or A-3__. 
Tonia (loA, loB, IrA, IrB, IrB2). 0 to 12 | Sandy loam or loam__-_-------- SMe scese see BOO Sect eala® 
12 to 15 | Loam_.__-__.--_-_--.-----.---- Mba 2 eo lcoce A-4__2 02-2. 
15 to 34 | Clay loam____-_.---._.2.----- Oi Sree mate emerson A-6_2000 2222. 
34 to 66 | Gravel and sand___..---------- GW or SP_.__-- A-1 or A-3___ 
Tosco (IsA, {sB). Oto 8 } Loamy sand...__-----.------.- Misce che fe ok 7 a 
8 to 18 | Sand....._..----------------- SP-SM or SP._-| A-3...------ 
18 to 32 | Loamy sand__-_-------------- Vie sa See Sx iat ce A-2__.0---..- 
32 to 66 | Silty clay loam__.---_-..------ CLeecesciecses A-6__---2---. 
Kawkawlin (KaA, KaB, KdA, KdB). 0 to 10 | Loam or sandy loam_-__--_----- ML-CL, SM____]| A~4.__.-----. 
10 to 14 | Clay loam____--___------------ Cbe asiur% faces A-6_..-2.2--- 
14 to 24 | Silty clay loam_____-.-_------- Olitevvcccea ssc 2 | ee 
24 to 66 | Clay loam______----_--------- Clisesorscnhe. 3 AS6e 22 ete 
Kendallville (KeA, KeB, KeB2, KeC2, KgC3, KhB, 0 to 14 | Loam, sandy loam, or sandy MTR 28 ofA ot ct A-4_000 00 oe 
KhB2, KhC2, KhD2). clay loam. 
14 to 24 | Sandy loam__..---_----------- SMscsoecseUees yee 
24 to 38 | Sandy clay loam____---------- SCL eee cess ANSG sosencei ss Sie 
38 to 66 | Loam____--------------------- ML-CL._. 8. A-4.000000 028 
Kent (KkB, KkC, KkD, KIC3). Oto 9 | Silt loam or sandy loam_.---.-. Mien ore AEA 8 ool 
9 to 22 | Silty clay._------------------- CW 222.225. 5% 7 ay ee 
22 to 66 | Silty clay__.-----.------------ CHe bet Se A-7____--.--- 
Korston (Km). 0 to 66 | Muck or peat.-_.----_-------- Pise ode centimeter ace 
Kibbie (KnA, KnB). Onto Ff Git. ooo ct cca et teen ote ML-CL__.-2--- 
7 to 18 | Very fine sandy loam-_-_.._--.--- ML-CL, SM_--- 
18 to 34 | Sandy clay loam. __---------- SG. se Peed 
34 to 66 | Silt and very fine sand_.____... MEeol scoot ere 
Kokomo (Ko). Oto 8 | Clay loam__--.--------------- Cli 2 ee ohn ok 
8 to 48 | Clay loam___-_..----.--------- Glee S sca eed 
48 to 66 | Clay loam_..--..------------- CLlisa2c cues see 
Landes (La, Le, Lg, Lh). Oto 9 | Loam or sandy loam____---_-.- Mlicsos con oe 
(For Eel part of La, Le units, see Eel series. For 9 to 42 | Fine sandy loam..-__-_-..---- SM or ML___-. 
the Genesee part of the Lg, Lh units, see the | 42 to 66 | Sandy loam__-_-.--.----.-----| SM--------_--- 
Genesee series.) 


See footnotes at end of table. 


of the souls—Continued 


Percentage passing sieve— 
No. 4 No. 10 No. 200 

(4.7 mm.) (2.0 mm.) (0.074 mm.) 
95 to 100 90 to 100 55 to 70 
95 to 100 90 to 100 55 to 70 
100 95 to 100 75 to 90 
90 to 100 85 to 95 15 to 35 
50 to 80 45 to 80 25 to 45 
100 95 to 100 10 to 30 
10 to 60 JO to 60 Oto 5 
90 to 100 85 to 100 10 to 35 
75 to 95 70 to 90 5 to 25 
75 to 95 70 to 90 15 to 30 
20 to 80 10 to 80 Oto 5 
95 to 100 90 to 100 55 to 70 
95 to 100 90 to 100 10 to 25 
90 to 100 85 to 100 10 to 25 
95 to 100 90 to 100 Oto 10 
10 to 60 10 to 60 Oto 5 
100 95 to 100 Oto 5 

95 to 100 90 to 100 20 to 35 | 
95 to 100 95 to 100 55 to 85 
95 to 100 90 to L100 60 to 80 
20 to 80 10 to 80 Oto 5 
95 to 100 90 to 100 10 to 25 
95 to 100 90 to 100 Oto 10 
95 to 100 90 to 100 10 to 25 
95 to 100 95 to 100 80 to 100 
95 to 100 90 to 100 35 to 80 
95 to 100 90 to 100 55 to 80 
95 to 100 90 to 100 80 to 100 
95 to 100 90 to 100 55 to 80 
95 to 100 90 to 100 60 to 80 
95 to 100 90 to 100 20to 35 
95 to 100 90 to 100 35 to 50 
95 to 100 90 to 100 55 to 75 
100 95 to 100 60 to 90 
100 95 to 100 70 to 95 
400 95 to 100 70to 95 
100 100 55 to 70 
100 100 45 to 80 
95 to 100 90 to 100 35 to 50 
100 95 to 100 70 to 100 
100 95 to 100 60 to 80 
95 to 100 90 to 100 60 to 8&5 
95 to 100 90 to 100 60 to 80 
90 to 100 90 to 100 50 to 85 
90 to 100 90 to 100 35 to 60 
90 to 100 90 to 100 20 to 40 


IONIA COUNTY, MICHIGAN 
Available 
Permeability water Reaction 
capacity 
Tnches per 
Inches per hour inch of soil pit 
0.80 to 2.5 . 20 27,4 to 8.0 
0.80 to 1.5 17 27.4 to 8.0 
0.20 to 2.5 . 20 2 7. 4 to 8.0 
2.50 to 5.0 138 6. 3 to 6. 8 
2.50 to 5.0 . 16 5. 7 to 6. 3 
5. 00 to 10. 0 . 06 7.3 +08. 0 
>10. 0 . 02 27.3 to 8.0 
2. 50 to 10. 0 . 10 6. 2 to 6. 5 
5. 00 to 10. 0 . 04 5. 8 to 6. 3 
2.50 to 5.0 .12 6. 5 to 7. 0 
>10. 0 . 03 27.4 to 8.0 
0.80 to 2.5 18 7.4 to 8 0 
5.0 to 10.0 . 08 27.4 to 8.5 
5. 00 to 10. 0 . 08 6. 6 to 7. 0 
>10. 0 . 03 6. 2 to 7. 6 
>10.0 . 02 27.4 to 8.0 
>10.0 . 02 5.7 to 6. 7 
0.80 to 2.5 12 5. 5 to 6. 0 
0.80 to 2.5 14 5. 5 to 6. 0 
0.20to 1.5 . 16 5. 8 to 6. 3 
>10. 0 . 02 27.4 t08.0 
2.50 to 5.0 . 07 5. 6 to 5. 8 
5. 00 to .10. 0 . 03 5. 8 to 6. 2 
2.50 to 5.0 . 05 6. 2 to 6. 5 
0.20 to 1.5 17 27.4 to 8. 0 
0.80 to 2.5 18 6.4 to 6.8 
0.20 to 0.8 18 6. 2 to 6. 5 
0.20 to 0.8 17 6. 6 to 6.8 
0.20 to 08 16 27,4 to8 0 
0.80to 2.5 19 5. 4 to 5. 7 
0.80 to 5.0 12 5. 6 to 5. 9 
0.20to 2.5 16 6. 1 to 6. 4 
0.2010 15 17 27.4 to 8. 0 
0.80to 1.5 . 19 6. 1 to 6. 4 
0.05 to 0.2 17 6. 3 to 6, 8 
Oto 0.2 . 16 27.4t0 8.0 
5. 00 to 10. 0 . 50 6.4 to 7. 4 
0.80to 2.5 19 6. 2 to 6.5 
0.80to 2.5 19 6.2 to 6.5 
0.20to 2.5 . 16 6.4 to 6. 8 
0.20to 2.5 . 20 27.4 to 8. 0 
0.20 to 0.8 . 18 6. 7 to 7. 2 
0.20to 0.8 . 16 6.9 to 7. 5 
0.05 to 1.5 . 16 27.4080 
0.80to 2.5 . 20 27.4 to & 0 
0.80to 2.5 14 27,4to 80 
0.80to 5.0 12 27,410 8.0 


Shrink-swell 
potential 


Low to moderate. 


Low. 


Low. 
Low. 
Low. 
Moderate. 


Low. 
Moderate. 
Moderate. 
Moderate. 
Low. 


Low. 


Low to moderate. 


Low. 
Low. 
High. 
High. 
Variable. 


Low. 
Low. 


Low to moderate. 


Moderate. 


Moderate to low. 
Modcrate. 
Moderate. 


Low. 
Low. 
Low. 
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Depth to 
water 
table 


Feet 
4 to 20 


0 to 3 


2 to 10 


Oto 3 
Oto 3 


2 to 20 
4 to 30 
4 to 20 


2 to 10 


2 to 10 


4 to 30 


4 to 20 


0 to 2 
2 to 10 


0to 3 


4 to 20 
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Soil series and map symbols. 


Lapeer (LIA, LIB, LIB2, LIC2, LmC3, LmD3, LmF3, 
LnA, LnB, LnB2, Ln€2, LnD2, LnF2). 


Linwood (Lo). 


Locke (LsA, LsB). 


Lupton (Lt). 


Macomb (MaA, MaB). 


Made land (Mb). 
No estimates of enginccring properties. 


Mancelona (McB, McC2, MdA, MdB, MdB2, MdC2, 
MdC3, MdD, MdD2, MdD3, MdE2, MdE3, MdF, 
MdF2, MdF3, MeA). 

(For Chelsea part of the MdA, MdB, MdB2, 
MdC2, MdC3, MdD, MdD2, MdD3, MdE2, 
MdE3, MdF, MdF2, MdF3, MeA units, sec 
Chelsea series.) 


Marlette (MgA, MgB, MgB2, MgC2, MgD2, MgE2, 
MgF2, MfC3, MfD3, MfE3, MhB, MhB2, MhC2, 
MkA, MkB, MkB2, MkC2, MkD2, MkE). 


Matherton (MIA, MIB, MmA, MmB). 


McBride (MnA, MnB, MnB2, MnC2, MoB3, MoC3, 
MoD3, MoE3, MpA, MpB, MpB2, MpC, MpC2, 
MpD2, MpE2, MpF2). 


Menominee (MrA, MrB, MrB2, MrC2, MrO3, MrD2, 
MrD3, MrE2). 


Metamora (MsA, MsB). 


Miami (MtB3, MtC3, MtD3, MtE3, MtF3, MuA, MuB, 
MuB2, MuC, MuC2, MuD2, MuE2, MuF, MvB, 
MvB2, MvC2, MvD2, MwA, MwB, MwB2, MwC2, 
MwD2), 

(For Owosso part of the MwA, MwB, MwB2, 
MwC2, MwD2 units, see Owosso series.) 


See footnotes at end of table. 


SOIL SURVEY 


TaBLe 7.—EHstimated properties 


Classification 
Depth 

from 
surface USDA texture ! Unified AASHO 

Inches ; 

0 to Sandy loam, loam, or sandy SMewe-ssSeceet A-2 or A-4___ 

clay loam. 

7 to 17 | Sandy loam______-_.----..---- SMisu ccs sce A-2_- 00-2228 
17 to 34 | Sandy clay loam____----.----- SC ied Shewaa A-6__20 2-28 
34 to 66 | Sandy loam_...--------------- BMi oe coe koe A-2_.-------- 

0 to 20 | Muck__-_-_..---------.------ Neri fe cals 8 nN Shea oe See 
20: to 34) “Poate-sscsecesussestoueckesie Ptogocco-Aesces|Leseoces stone 
34 to 66 | Sandy loam_._---_------.-2-_- SMicesceet Le A-2 to A-4__. 

0 to 12 | Sandy loam____-.------------- i! Seater eee A-2__.------- 
12 to 15 | Heavy sandy loam_-_---.------ SMee-sc232c220 A-2 to A-4_.. 
15 to 32 | Sandy clay loam___----------. SC. et seen A=6. esas 
32 to 66 | Sandy loam_____--.----------- BMenc codes ccet A-2_...------ 

0 to 29 | Muck.__-_-_----------------- Ptacctn eae ciclo kor so. 
29 to 66 | Peat_......-------.---------- Ptpesesies ect s2|eocus ce Soackes 

0 to: 7 | Loamec=.-- 2222 -2ecccececsest ML-CL__-~_-_-- Aa4.2202 528 

7to 11 | Heavy sandy loam....-----._-- SMe a eee eects, A-2 or A-4___ 
Litod3: | LOAN 2232-0. enekceeeaseet aus ML-~CL___----- AS42cceecnee 
13 to 82 | Sandy clay loam__..--_------- (ORE ee A-6__-0--- + 
82 to 66 | Loam___--------------------- MI-CL-_---_--- Ar4e once ewe 

0 to 27 | Loamy sand___--------------- SMeessseheske Ae) tae R18 
27 to 33 | Sandy clay loam__------------ BCr2ei eet sccee Artiisi ek. oe 
33 to 66 | Sand and fine gravel______--.__ SW or GW____- A-3 or A-1__- 

Oto 7 | Loam, sandy loam, clay loam, ML-CL, SM____| A-4_._._-___2- 

__or loamy sand. 

710 15 | Light loam..-_-----------_--- Mb. 225e.seees2 AoA cotta 
15 to 382 | Clay loam.._----------------- CD ape Bt 0 A-6___.------ 
32 to 66 | Loam___--------------------- MIL-CL______-- A-4____-- =. 

0 to 12 | Loam or sandy loam.._.-..--.. ML-CL_____--- A-4__000--. 2 

0 to 16 | Sandy loam, sandy clay loam, SM_.---------- A-2__-------. 

or loamy sand. 
16 to 388 | Sandy clay loam___.-.-------- BCL axsscecaees A-2 or A-6__. 
38 to 48 | Sandy loam____-_--------------- SMeosoeeteewes A-2 or A-4___ 
48 to 66 | Sandy loam__--_--------------- SMe.s 2c sescns A-2 or A-4__. 

0 to 14 | Loamy sand_.---.------------ SP-SM or SM_-| A-2.__--_...- 
14 to 80 | Sand___--_-------------------- SP-8M or SP.--) A-8_.-.2--.-- 
30 to 34 | Silty clay loam_..--...-------- Clie ee So oe A-6__ oe 
34 to 66 | Loam..----.----------------- Miscevigiec bec Aa Aes ues 

0 to 16 | Sandy loam__._---.----------- SMeawss.csemeck Ye 
16 to 33 | Heavy sandy loam___--_------- Mies ae 323.3 2ou A-4___---2 2+ 
33 to 66 OAM Sees ere eseeee esses Ss MI-CL__---.-- ASA Nd ese. so 

Oto 8 | Loam, sandy loam, or clay loam | ML-CL.___--_- ASAA 255423 

8to 11 |} Silt lobam_------2------ eee Missec she. e2= A-4..00--.--- 
11 to 34 | Clay loam or silty clay loam....| CL.oo.-_-__-.___- A-6__---__ Le 
34 to 66 | Loam___--------------------- MI-CL..-.----- A-4__..------ 


of the soils—Continued 


IONIA COUNTY, MICHIGAN 


Percentage passing sieve— 
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244-436—67——9 


Available Shrink-swell Depth to 
| Permeability water Reaction potential water 
No. 4 -No. 10 No. 200 capacity table 
(4.7 mm.) (2.0 mm.) | (0.074 mm.) 
| Inches per 
Inches per hour inch of soil py Feet 
95 to 100 90 to 100 | 20 to 45 2.50to 5.0 .12 6. 2 to 6. 5 | Low. 4 to 30 
95 to 100 90t0 100} 18to 30) 250t0 5.0 10 6. 2t0 6.5 | Low. 
95 to 100 90 to 100 | 35 to 50 0. 80to 25 16 5. 5 to 6. 0 | Low to modcrate. 
95 to L00 90 to 100 20 to 35 2.50 to 5.0 10 27.410 8.0 | Low. 
Shade salts ete arn tA ata Att tes ONIA |S he Sh ele 5. 00 to 10. 0 50 6. 2 to 6.5 | Variable. 0 to 2 
aah pat 2 ch eel ef eign eee eS aide A hh eae ee OE 5. 00 to 10. 0 50 6. 2 to 6.5 | Variable. 
95 to 100 90 to 100 | 25 t0 45 0.80to 2.5 10 27. 4t0 8.0 | Low. 
! 
95 to 100 90 to 100 | 20 to 35 2.50to 5.0 14 5. 8 to 6.3 | Low. 2 to 10 
95 to 100 90 to 100 25 to 45 0.80to 2.5 12 5. 6 to 5.9 | Low. 
95 to 100 90 to 100 35 to 50 0.80to 2.5 15 6. 2 to 6.5 | Low to moderate. 
95 to 100 90 to 100 20 to 35 2.50 to 5.0 . 10 27.4 to 8.0 | Low. 
Lele Ochs cttteatl| uacenne sald Neel cialt sath aty ecm 2.50 to 5.0 50 6.6 to 7.3 | Variable. 0 to 2 
a Ro Re ee] 1 eae aeRO Men OS Ea 2 50to 5.0 50 7.4 to 7.8 | Variable. 
95 to 100 90 to 100 60 to 75 0.80 to 2.5 18 6. 2 to 6. 5 | Low. 2 to 10 
95 to 100 90 to 100 380 to 45 0.80to 2.5 14 6. 2 to 6. 5 | Low. 
95 to 100 95 to 100 60 to 80 0.80 to 2.5 17 6. 2 to 6.5 | Low. 
95 to 100 95 to 100 35 to 50 0.80to 2.5 14 5. 7 to 6. 0 | Low to moderate. 
95 to 100 90 to 100 55 to 75 0.20to 1.5 14 27.4 to 80] Low. 
60 to 95 55 to 95 10 to 25 2. 50 to 10. 0 . 08 5.8 to 6.4 | Low. 4 to 30 
60 to 95 55 to 95 35to 50], 0 80to 2.5 14 6. 4 to 6.8 | Low to moderate. 
20to 60 10 to 60 Oto 5 >10. 0 . 02 27,4 to 8.0] Low. 
95 to 100 90 to 100 35to 80 0.80 to 2.5 . 21 6.6 to 7.0 | Low. 4 to 20 
95 to 100 90 to 100 55 to 65 0.80 to 2.5 14 6. 1 to 6.5 | Low. 
95 to 100 90 to 100 60 to 85 0.20to 2.5 16 6.6 to 7.1 | Moderate. 
95 to 100 90 to 100 55 to 80 0.20to 2.5 14 27,4 to 8.0 | Low. 
95 to 100 90 to 100 60 to 75 0.80to 2.5 16 6.2 to 6.5 | Low. 4 to 30 
95 to 100 90 to 100 20 to 35 0.80 to 5.0 13 5. 6 to 6.0 | Low. 4 to 30 
95 to 100 9510 100 20to 45 0.80 to 2.5 15 4.6 to 5.0 | Low to moderate. 
95 to 100 95 to 100 20 to 45 2,50 to 5.0 12 4.7 to 6.3 | Low. 
95 to 100 95 to 100 20 to 40 2.50 to 5.0 10 27.4 to 8.0] Low. 
100 95 to 100 10 to 20 5. 00 to 10. 0 . 05 5. 7 to 6.7 | Low. 4 to 20 
100 95 to 100 Oto 10 5. 00 to 10. 0 . 02 6. 2 to 6.5 | Low. 
95 to 100 90 to 100 80 to 95 0.20to 2.5 17 7.4to 7.7 | Moderate. 
95 to 100 90 to 100 55 to 70 0.20to 2.5 17 27,4 to 8.0] Low. 
95 to 100 90 to £00 20 to 35 0.80 to 2.5 12 5. 7 to 6.7 | Low. 2to 10 
95 to 100 90 to 100 35 to 50 0.80 to 2.5 14 6. 1 to 6. 4 | Low. 
95 to 100 90 to 100 60 to 85 0.20to 1.5 17 27.4to 8.0] Low. 
95 to 100 90 to 100 60 to 80 0.80 to 2.5 . 20 6. 1 to 6. 4 | Low. 4 to 30 
100 95 to 100 80 to 100 0.80 to 2.5 . 20 5. 6 to 6. 0 | Low. 
95 to 100 90 to 100 65 to 95 0.20 to 2.5 . 418 5. 4 to 6. 2 | Moderate. 
95 to 100 90 to 100 60 to 80 0.20 te 2.5 17 27.4 to 8.0] Low. 
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SOIL SURVEY 


TABLE 7.—LHstimated properties 


Soil serics and map symbols 


Depth 
from 


Classification 


Montcalm (MxA, MxB, MxB2, MxC2, MxC3, MxD2, 
MxD3, MxE2, MxE&3, MxF2, MyA, MyB, MyB2, 
MyC2). 


Morley (MzC3, MzD3, MzaA, MzaB, MzaB2, MzaC2, 
MzaD2, MzbB, MzbB2, MzbC2). 


Nester (NcB3, NcC3, NcD3, 
NeC2, NsB, NsB2, NsC2, NsD). 


Newaygo (NwC3, NwD3, NyA, Ny8, NyB2, NyC2, 
NyD2, NyF2), 


Otisco (OcA, OcB, OtA, OtB). 


Owosso. 


Perrin (PdA, PdB, PdB2, PeA, PeB). 


Pewamo (Pm, Pn). 


Plainfield (PoB, PoC2, PoD2, PoE2). 
Rifle (Rm). 
Saranac (Sa, Sc). 


Sebewa (Sd). 


Selkirk (SeA, SfA). 


Shallow sandy land (Sg). 


Shoals (Sh, Sk, SI). 


See footnotes at end of table, 


surface USDA texture ! Unified AASHO 

Inches ‘ 

0 to 24 | Loamy sand or sandy loam_--_- BM adel oS Ae De Beil 
24 to 31 | Sandy loam___..--_----------- SNMs2e-Seecee5% A-2 or A-4__. 
32 to 72 | Sand___--.------------------- See sesote aaa A-3__.------ 
72 to 84 | Sand__----------------------- SPe a aoe F: eee 

0 to 12 | Loam, sandy loam, or clay loam_| ML, SM, or A-4_. 002-20 

MI-CL. 
12 to 16 | Clay loam__-.---------------- CDs tence tae cise A=62 osdeeusc 
16 to 30 | Silty clay laom_...-2---------- Clijna ceases A>620sce5e505 
30 to 66 | Silty clay loam_...--.-.------- Cleese ee A+6_ 222222254 
NcE3, NeB, NeB2, 0 to 6 | Sandy loam, loam, or clay loam.| SM_..-_.--_.-- A-2 or A-4___ 

6 to 11 | Loam__.--------------------- ML-Ch____---- A=4.2-c242066 
11 to 30 | Clay loam and silty clay loam.._| CL.._.---_.-.- A-6___.------ 
30 to 66 | Silly clay loam_..------------- Glin ge foes A-6.220c 52504 

0 to 8 | Sandy loam or sandy clay SMatoussssesc A~2 or A-4_.. 

loam, 

80:16) Loami2s.. Sanusecewest ce Sees MEE eee toss Ye eee 
16 to 32 | Fine sandy loam_...---------- SM or ME_---- A-2 or A-4___ 
32 to 38 | Sandy clay loam___.---------- SC. gee ue AS6see ss oe8 2 
38 to 66 | Fine gravel and sand_._._------ GW or SW____- A-1 or A-3__- 

0 to 31 | Loamy sand or sandy loam.._.. SMowi seat eee A-2__-.------ 
31 to 40 | Sandy loam____--------.------ SMe csecc55565 AH2e ok ed 
40 to 66 | Loamy sand____.--.---------- SMas-2hcscc oe ASO eucces eck 

0 to 15 | Sandy loam_____-------------- SMa oe es A-2___.------ 
15 to 34 | Heavy sandy loam....--------- SMisacees cokes A-2 or A-4___ 
34 to 66 | Loam__----_---.------------- ML-CL___----- A> 4 cc cocer ac 

0 to 11 | Loamy sand or sandy loam_---.- NMS 2 Potts o AS 2ealucca ane 
11 to 26 | Sandy loam____--------------- SMiici seo ks AQ cessiais 
26 to 33 | Sandy clay loam__.__--------_- SC3 eee oes oe A-6___---_--- 
33 to 66 | Gravel and sand_.--.---------- GW or SW..-_-- A-1 or A~3__- 

0 to 12 | Clay loam or loam...._____---- CU ttt A=622222226e 
12 to 40 | Silty clay loam____.----------- Che weeoses ee ¥ A-6_____-2--- 
40 to 66 | Silty clay loam____.--_-------- Chea cotecewescs A=6.o20uusee! 

O.to 48: | Sandeeset uote et es BPlewccens dees A-3_..------- 
48 to 66 | Sand___.--_------ eee SPs. iec.seSeccs ARO Socom een 

0:40 6.) “PCabic so sceeen cs pete ee Pitescectes sul: |t sh artee eee 

6 to 66 | Peat.-.-.---------- eee Ptst eget foe ate Perce gecedtocn 

0 to 10 | Clay loam or silt loam__...2_____ CL or ML__---- A-6 or A~4___ 
10 to 66 | Silty clay loam__.-.-...---...- PS ates Set See O22 eis e 

Oto. 10: |) Loam snac' ek ecw eb MI-CL_..----- A-4_..------- 
10 to 36 | Clay loam__.____- Cheseti eee A-6_..22_--- 
36 to 66 | Gravel and sand GW or SW_.--- A-1 or A-3.-- 

0 to 11 | Silt loam or loamy sand_.._.___ ML-CL__.___-- A-4___.--22.- 
11 to 21 | Silty clay loam__-__----------- Clie et cecexcs A-6__0.------ 
21 to 66 | Silty clay loam____.-.-_.------ CO) Dees meee A=6zesceeecc8 

0 to 16 | Loamy sand___-----..--------- SMuaeseececske As2Ssacaccee 
16 to 24 | Light sandy loam_-_-_--------- BMueeu ete s's AS2uscowdescs 
24 to'66 | Sandstone... 220-202 0.. seco l ee ol ole eee el ceck lence ceseeusce 

0 to 10 | Loam, sandy loam, or clay loam_| ML or CL____~- A-4 or A-6___ 
10 to 24 | Silt loam__.--_-___----------- Meee ee cuk AC4 veces 
24 to 36. | Loam... sc.2e-ce cence seue ee ML-CL__--_-_- A-4__..2-2-2- 
36 to 49 | Silt loam _-.._-..------------- Mize fo ccse8 ae , 
49 to 66 | Loam__--...-------- ~~~. ML-CL__------ ASW ooh o. Joa 


of the sotls—Continued 


IONIA COUNTY, MICHIGAN 


Percentage passing sieve— 


No. 4 
(4.7 mm.) 


85 to 100 
95 to 100 
95 to 100 

100 


100 
95 to 
95 to 
95 to 


95 to 
95 to 


90 to 


95 to 
95 to 
50 to 
10 to 


95 to 
95 to 
95 to 


95 to 
95 to 
95 to 


90 to 


95 to 
10 to 


95 to 


100 
95 to 100 


No. 10 
(2.0 mm.) 


No. 200 
(0.074 mm.) 


Permeability 


Inches per hour 

. 80 to 

0.20 to 2. 
5. 00 to 10. 
>10. 


20 to 
80 to 


20 to 
05 to 


a $ 
Ww CONS 


80 to 
80 to 
20 to 
20 to 


50 to 
80 to 


80 to 
50 to 


NOD Y SoSD Sep 9 
SrNp ® NYNP Onn 


ooo cOoUCrRN DS one Boo 


V 


50 to 
80 to 
50 to 


NON 


80 to 
80 to 
20 to 


mo gion 


mma GND cinn 


00 to 10. 
50 to 5. 
20 to 2. 

> 10. 


20 to 
05 to 
05 to 


00 to 
00 to 


Pre S229 


mor Df 


++ 


. OO to 
. 00 to 


oro 
=o 


0.20 to 
0.05 to 
0.80 to 
0.20 to 


SEN ON ©D SCO CON 


My 


.20 to 
,05 to 


or 


CO ONMMN OMe we CO 


Available 
water 
capacity 


Tnches per 
inch of soik 


Reaction 


pr 
5. 4 to 6, 2 
5.4 to 6.2 
5. 4 to 6. 2 
6. 2 to 6.7 
5.4 to 6.1 
5. 1 to 5.5 
5.8 to 6.7 
27.4to 8.0 
6. 3 to 6.7 
6. 3 to 6.7 
6. 6 to 7.3 
27.4 to 80 
6. 2 to 6. 4 
6. 2 to 6. 4 
6. 1 to 6.5 
6. 6 to 7.3 
27.410 8.0 
5.5 to 6. 4 
6. 6 to 7. 3 
7.0to 7.5 
5. 7 to 6. 2 
6. 2 to 6. 5 
27,4 to 8.0 
5.7 to 6.0 
5. 7 to 6. 0 
6.1to 6.4 
27,4 to 8.0 
6. 6 to 7. 1 
7. 4 to 7.9 
27.4 to 8.0 
6.1 to 6.5 
6. 6 to 7. 4 
6. 1 to 6. 4 
5. 6 to 6. 0 
27.4 to 8.0 
27.4 to 8.0 
6.1 to 6.4 
6.4 to 6.8 
27.4 to 8.0 
6.2 to 6.5 
6.2 to 6.6 
27.4 to 8.0 
5.8 to 6.6 
5.6 to 6.0 
7.4 to 7.6 
7.4 to 7.6 
7.4 to 7.6 
7.4 to 7.6 
77.4 to 8.0 


Shrink-swell 
potential 


Low. 
Low. 
Low. 
Low. 


Low. 


Moderate. 
Moderate. 
Moderate. 


Low. 
Low. 
Moderate. 
Moderate. 


Low. 


Low. 
Low. 


Low to moderate. 


Low. 


Low. 
Low. 
Low. 


Low. 
Low. 
Low. 


Low. 
Low. 


Low to moderate. 


Low. 


Modcrate. 
Moderate. 
Moderate. 


Low. 
Low. 


Variable. 
Variable. 


Modcrate to low. 
Moderate. 


Low. 
Moderate. 
Low, 


Low. 
Moderate. 
Moderate. 
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Depth to 
water 
table 


Feet 


4 to 30 


4 to 20 


4 to 30 


4 to 30 


2 to 10 


4 to 30 


4 to 20 


0 to 3 


4 to 30 
0 to 2 
Oto 3 


Oto 3 


2 to 10 


2 to 10 


2 to 10 
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SOIL SURVEY 


TABLE 7.—LHstemated properties 


Classification 
Depth 
Soil serics and map symbols from 
surface USDA texture! Unified AASHO 
Fnehes 
Sims (Sm, Sn). 0 to 8 | Clay loam or loam.__.-.------- Clive Sas ee AS62522. 
8 to 38 | Silty clay loam__.....-----.--- Cllewsies scenes A-7___.------ 
38 to 66 | Silty clay loam____.__-_.------ Chicwses sane ee A-6__-------- 
Sloan. 0 to 36 Loans eee eels MI-CL.___-_-- AR4e ee ce 
36 to 54 | Silt loam____-----.----------- Mis .ceccoesces Asa seat 
54 to 66 | Loam...--------------------- ML-CL_._.---- Asan 'fackee ae 
Spinks (SpA, SpB, SpB2, SpC2, SpC3, SpD2, SpD3). 0 to 25 | Loamy sand__..--._-.-- -2--- SMi.2 hese oe | AAS 2A tee 
2060-56: | Sandie: ccc accede ceten saeco SP or SP-SM_-.- A-3 or A-2__- 
55 to 66 | Loamy sand__-------.-------- SM 2s: e2ebe es A-2_200------ 
Tawas (Ta). 0 to 27 | Muck and peat..---___-------- Pst tet cite Atle OF. LE a ea 
27 to 32 | Sedimentary peat_..-....------ PieciwreiiSbecs sie arta k ees 
32° to 66°) ‘Sands2c.. 20-0 ceese cca edoecice SP-SM or SP._-; A~3 or A-2__- 
Tuseola (TsA, TsB, TsB2, TsC2, TuB). 0 to 11 | Loamy fine sand........------- SMiwvecedecned A-2 or A-4__- 
11 to 36 | Silt loam__---.-----.--_------- MIL-CL.-.2---- 7 
36 to 66 | Silt and very fine sand_..------ Mibi22oe gee A-4._.-----_- 
Ubly (UbC3, UIA, UIB, UIB2, UIC2, UID2, UIE2). 0 to 22 | Sandy loam or sandy clay loam_-) SM__-----_---- A-2._00 022.8. 
22 to 38 | Heavy sandy loam__-.__.------ SMe seston got AHA ee 
38 to 66 | Clay loam.._-----_--_--.------ GYgsee bee ath A-6___.-..--- 
Wallkill (Wa). Bie S0. | 68.2 ooo. ee es ets IM Vii i, eiahh eae tate ee 
80 to G6 | Muck_--.-_------------------ Phot Sbe stones aatestic toes 
Wasepi (WeA, WeB, WrA, WrB, WsA, WsB). 0 to 16 | Sandy loam or loamy sand_____- SB Mitac ne. ASQ. f8 tay 
(For Brady part of the WrA, WrB, WsA, WsB 16 to 26 | Sandy clay loam__-..--------- SC. os .cee sews) ASGecctce co os 
units, see Brady scrics.) 26 to 66 | Fine gravel and sand_.___--_--- GW or SW___-- A-1 or A-3._- 
Washtenaw (Wt). 0 to 85 | Loam__--..-_----------------- ML-CL___-__-- A-4_2 002-2 - 
35 to 42 | Loam.---_-----------_------- MI-Ch__-___-- Aste ot ie 
42 to 62 | Clay loam____-___-----2-------- Chien 222 ceceues| ASOle oso. c25 
62 to 66 | Loam__--_.------------------ MIL-CL__--__-- A-4_202------ 
Willette (Wu). 0.t0-20 | Mucks 2. joer chi acc seeeweke Pleat cawivyeeics|s ih eeuee totes. 
(For Linwood part of Wu, see Linwood series.) 20 to 28 | Fibrous peat..---------------- Pieces ie oles ee en Las 
28 to 31 | Scdimentary peat.._---..------ Pte a2 2. soe ellos tceteees 
31 to 66 | Heavy silty clay loam_.________ Olio = seh oteas A=G2veshassce 
Wind eroded land (Wv, Ww). 
No estimates of enginecring properties. 


1 Kstimates generally are for the dominant type in the series. 
2 Normally calcareous. 


bankments are for disturbed soils. Features that affect, 
the suitability of the soils for reservoirs and embank- 
ments are content of organic matter, permeability, depth 
to bedrock, shrink-swell potential, ground water level, 
and strength and stability. 

Also considered in table 8 are features that affect the 
layout and construction of waterways, the establishment 
of vegetation in the waterways, the continued growth of 
the plants, and maintenance of waterways. Permeability, 
fertility, and the hazard of erosion are some of the main 
factors affecting the suitability of the soils for this pur- 
pose. 

The main factors to be considered in determining the 
suitability of the soils for irrigation are the water-hold- 
ing capacity and the rate at which water moves into a 


soil. Also important are depth to the water table, depth 
to soil material that restricts growth of roots, and topog- 
raphy. 

Features that affect the suitability of the soils for ter- 
races and diversions are the texture of the soil, depth to 
soil material unfavorable to production of crops, and 
topography. 


Wildlife ‘ 


The soils of Ionia County are used primarily for crops 
and pasture, but they can also support many kinds of 
4By Grorce TuHrELKELN, Soil Conservation Service, and 


Epwarp Mikuna, game biologist, Michigan Department of Con- 
servation, Game Division, Lansing, Mich. 
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Percentage passing sieve— 
Available Shrink-swell Depth to 
Permeability water Reaction potential water 
No. 4 No. 10 No. 200 capacity table 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per 
Inches per how inch of sail pH Feet 
100 95 to 100 60 to 80 0.80 to 1.5 :2 6.1 to 6.5 | Moderate. Oto 3 
100 -90 to 100 60 to 85 0.20 to 0.8 18 6.6 to 7.4 | Moderate. 
100 90 to 100 60 to 85 0.05 to 0.2 17 27.4to0 8.0 | Moderate. 
95 to 100 90 to 100 60 to 75 0.80 to 2.5 17 7.4 to 7.6 | Low. Oto 3 
100 90 to 100 60 to 90 0.20 to 1.5 .20 7.4 to 7.6 | Low. 
95 to 100 90 to 100 60 to 75 0.20 to 1.5 16 7.4 to 7.6 | Low. 
85 to 100 85 to 100 10 to 25 2.50 to 5.0 .08 6.1 to 6.5 | Low. 4 to 30 
95 to 100 95 to 100 Oto 10 5.00 to 10.0 04 6.1 to 6.8 | Low. 
95 to 100 90 to 100 10 to 25 2.50 to 5.0 .05 7.2 to 7.4 | Low. 
Peeec ees at a4 |e ae es ire ocak te 5.00 to 10.0. .50 6.2 to 6.5 | Variable. Oto 2 
seeseeGetevses -[enbeciecce teed) eoeee eee ----| 5.00 to 10.0 .50 6.2 to 6.5 | Variable. 
100 95 to 100 0 to “15 >10 03 7.4 to 7.6 | Low. 
100 95 to 100 20 to 50 0.80 to 2.5 14 6.1 to 6.4 | Low. 4 to 25 
100 95 to 100 60 to 90 0.20 to 1.5 .20 6.1 to 6.4 | Low. 
100 95 to 100 70 to 100 0.20 to 2.5 219 27.4to 8.0 | Low. 
90 to 100 85 to 95 20 to 35 2.50 to 5.0 12 6.1 t0 6.3 | Low. 4 to 25 
90 to 100 85 to 95 35 to 45 0.80 to 2.5 1A 6.3 to 6.5 | Low. 
95 to 100 90 to 100 60 to 80 0.05to 1.5 17 27.4 to 8.0 | Moderate. 
90 to 100 90 to 100 60 to 90 0.80 to 2.5 20 6. 6 to 7.3 | Low. 0 to 3 
ME atta re ee ah tl ny segs eB a ads tse p ea ce, sw lta 2.50 to 5.0 . 50 6.6 to 7.3 | Variable. 
90 to 100 90 to 100 25 to 35 2. 50 to _5.0 14 6. 1 to 6.7 | Low. 2 to 10 
95 to 100 90 to 100 385 to 50] 0.20to 2.5 . 16 6.7 to 7.3 | Moderate. 
10 to 60 10 to 60 Oto 5) >10. 0 . 02 27.4 to 8.0 | Low 
90 to 100 90 to 100 55 to 85 | 0.80 to 2.5 . 20 6. 6 to 7.3 | Low. Oto 3 
95 to 100 90 to 100 55 to 70) 0.80 to 2.5 .18 6.6 to 7.3 | Low. 
95 to 100 90 to 100 60 to 80) 0.20 to 0,8 . 20 7.3 to 8.0 | Moderate. 
95 to 100 95 to 100 55 to 70 0.20 to 0.8 . 16 27,4 to 8.0 | Low. 
ele teat dao Madhiuths on Se De Saltese cael | 5.00 to 10.0 50 6. 1 to 6.5 | Variable. Oto 2 
fe ee heel Ae eee af te etait oe ES tk Be Sie 5. 00 to 10. 0 . 50 6. 6 to 6.9 | Variable. 
Sept so) Motiess |boohoscaees elem ces ot koe ee 5. 00 to 10. 0 50 6.7 to 7.0 | Variable. 
100 95 to 100 80 to 95 0.20 to 0.8 16 27,4 to 8.0 | Moderate. 


3 In some small arcas, mineral soil deposits have formed a 6- to 10-inch surface laycr of sandy loam (SM, A-2); loam (ML-CL, A~-4); 


or silt loam (MI, A 
4 Variable. 


—4). 


wildlife if some measures are taken to provide suitable 
food and cover. On some farms, small areas are set 
aside specifically for the use of wildlife. 

Odd areas, only about one-fourth acre or more in size, 
can be developed to provide well-rounded habitats for 
wildlife. These areas include eroded soils in crop fields, 
bare knobs, depressions, sand blowouts, large gullies, 
railroad rights-of-way, borrow pits, gravel pits and 
small isolated spots. The outer perimeter, or about half 
the total acreage, is planted to grass and legumes for 
good ground cover; the center is planted to such fruit- 
producing shrubs as autumn olive, multiflora rose, high- 
bush cranberry, or tartarian honeysuckle; and the very 
center commonly is planted to suitable pines or spruces. 


Marshes that have a dependable water supply and that 
cannot be economically drained for crops can be managed 
for either fur-bearing animals or waterfowl. 

Ditchbanks provide habitats for small wildlife. Water 
gencrally is present in the drainage ditch, and food often 
is available in nearby fields. 

Fence rows and hedgerows of woody plants furnish 
food, cover, nesting places, escape routes, travel lances, 
and shade for wildlife. They commonly are a major 
source of food in winter. 

Ponds, pits, and pond areas provide water and cover 
for fur-bearing animals, game birds, and songbirds. Ponds 
can be stocked with fish. 

Field and farmstead windbreaks of shrub hardwoods 
and conifers provide cover and travel lanes for game. 
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Soil series and 
map symbols 


Abscota (Ab, Ac, Ad)-.- 


Algansee (Ae, Ag, Ah)-- 


Alluvial land (Am)-.--- 


Au Gres (As)_----.---- 


Barry (Ba, Bd)....-..-- 


Belding (BeA, BeB)_--- 


SOIL SURVEY 


Suitability as source of — 


Topsoil ! Sand Gravel 
Fair in upper Fair; consider- Unsuitable_-_.--- 
6 to 10 able fines; 
inches. stratified. 
Fair or poor in Unsuitable_.---- Unsuitable_. ---- 
upper 6 to 10 
inches. 
Poor..--------- Unsuitable_____- Unsuitable. ..--- 
Poor; sandy; Good; mostly Unsuitable...-- 
droughty. medium sand, 
Good...--------- Unsuitable. .__-- Unsuitable_._..-- 
Good or fair...-| Unsuitable_...-- Unsuitable..._.- 


See footnotes at end of table. 


TABLE 8.—Engineering 


Soil features affecting enginecring | 
practices 


Foundations for 


Road fill Highway residential 
location buildings ? 
Good__---.----- Hazard of Fair to good 


Good; wet 
below depth 
of 36 to 48 
inches. 


Unsuitable___._. 


Good; wet 
below depth 
of 36 to 48 
inches, 


Fair; generally 
wet; good if 
not wet. 


Fair; generally 
wet below 
depth of 36 
to 48 inches; 
slightly 
plastic. 


flooding. 


Seasonal high 
water table; 
hazard of 
flooding. 


Scasonal high 
water table; 
occasional 
flooding; 
marl below 
depth of 10 to 
40 inches; 
moderwte risk 
of frost 
heaving. 


Seasonal high 
water table; 
loses stability 
when wet, 


Seasonal high 
water table; 
moderate risk 
of frost 
heaving; 
oceasionally 
ponded. 


Seasonal high 
water table; 
risk of frost 
heaving in 
substratum. 


bearing 
capacity; 
hazard of 
flooding. 


Seasonal high 
water table; 
slight piping 
hazard. 


Seasonal high 
water table; 
occasional 
flooding; 
marl] below 
depth of 10 to 
40 inches; 
moderate risk 
of frost 
heaving. 


Piping hazard; 
seasonal high 
water table. 


High water 
table; 
moderate risk 
of frost 
heaving; 
moderate 
bearing 
strength; 
moderate 
piping hazard. 


Some risk of 
frost heaving; 
seasonal high 
water table; 
moderate vol- 
ume change. 


interpretations of the soils 


IONIA COUNTY, MICHIGAN 


Soil features affecting engincering practices—Continued 


133 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir arca 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


Hazard of 
flooding; needs 
on-site study. 


Seasonal high 
water table; 
hazard of 
flooding. 


Seasonal high 
water table; 
permeability 
moderately 
rapid in upper 
10 to 40 inches, 
moderate below 
this depth. 


Seasonal high 
water table; 
possible 
pollution of 
water supplies. 


Seasonal high 
water table. 


Seasonal high 
water table; 
moderate or 
slow permea- 
bility below 
depth of 18 to 
42 inches. 


Not needed; well 
drained or 
moderately well 
drained; hazard 
of flooding. 


Seasonal high 
water table; 
very rapid 
permeability; 
sandy material 
makes tiling 
difficult. 


Somewhat poor 
drainage; 
permeability 
moderately 
rapid in upper 
part, moderate 
in lower part; 
tile blinding 
necessary in 
many places. 


Seasonal high 
water table; 
sandy material 
makes tiling 
difficult; good 
lateral move- 
ment of water. 


Naturally poor 
drainage; 
moderate 
permeability; 
tile functions 
well if adequate 
outlets are 
available. 


Seasonal high, 
water table; tile 
functions well. 


Rapid scepage 
rate; seal 
blanket 
required. 


Rapid secpage 
rate; hazard of 
flooding; scal 
blanket 
required. 


Generally not 
suitable. 


Rapid seepage 
rate; scal 
blanket 
required. 


Moderate secpage 
rate; high but 
fluctuating 
water table. 


Moderate seepage 
rate in upper 18 
to 42 inches; 
slow scepage 
rate below this 
depth. 


Rapid seepage 
rate; very 
sandy; piping 
hazard. 


Rapid seepage 
rate; piping 
hazard; low 
stability. 


Poor compac- 
tion proper- 
tics; moderate 
seepage rate; 
generally not 
suitable. 


Rapid seepage 
rate; very 
sandy; piping 
hazard. 


Good eompac- 
tion proper- 
tics; little 
seepage in 
well com- 
pacted fill. 


Good compac- 
tion proper- 
ties; mixing 
of soil mate- 
rial in upper 
18 to 42 
inches with’ 
finer textured 
material be- 
low results in 
slow seepage 
rate in fill. 


Generally not 
needed; low 
available 
moisture 
capacity; 
low fertility. 


Generally not 
needed; low 
available 
moisture 
capacity; 
low fertility; 
nearly level 
bottom lands. 


Establishing 
vegetation 
difficult; 
calcareous. 


Low available 
water 
capacity; 
low fertility; 
erodible; 
difficult to 
establish 
vegetation. 


Water-tolerant 
plants 
suitable. 


No restrictions, 
other than 
seasonal high 
water table. 


Rapid rate of 


water intake; 
low water- 
holding 
capacity; 
frequent 
applications 

of water 
required. 


Rapid rate of 


water intake; 
low water- 
holding 
capacity; 
frequent 
applications 
of water 
necessary. 


Rapid rate of 


water intake; 
high water- 
holding 
capacity; 
seasonal high 
water table. 


Very low water- 


holding 
capacity; 
rapid rate of 
water intake; 
frequent 
applications 
of water 
required. 


Medium water- 


holding 
capacity; 
medium rate 
of water 
intake; 
drainage 
required. 


Medium rate of 


water intake; 
medium 
water-holding 
capacity. 


Not needed; 


little runoff; 
mostly level 

or nearly level 
areas; short 
slopes in 
gently 

sloping areas. 


Not needed; 


little runoff; 
mostly level 
or nearly level 
areas; short 
slopes in the 
more sloping 
areas. 


Not needed; 


level or nearly 
level areas. 


Not needed; 


very sandy 
soil with little 
runoff. 


Not needed; 


depressions 
or level areas. 


Not needed; 


mostly nearly 
level areas; 
short irregular 
slopes in 
gently sloping 
areas. 
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TABLE 8.—Engineering interpretations 


Soil series and 
map symbols 


Suitability as source of — 


Soil features affecting engincering 
practices 


Topsoil ! 


Sand 


Gravel 


Road fill 


Highway 
location 


Foundations for 
residential 
buildings ? 


Bergland (Bg)--------- 


Berville (Bh, Bk)------ 


Blount (BIA, BIB, 
BIB2). 


Boyer (BmA, BmB, 
BmB2, BmC2, 
BmD2, Bnd, BnB, 
BnB2, BnC2, BnD2, 
BoA, BoB, BoC, 
BpE2, BpF2, BsA, 
BsB, BsB2, BsC2, 
BsD2, BsE2, BsF, 
BsF3). 

(For Spinks part 
of the BsA, 
BsB, BsB2, 
BsC2, BsD2, 
BsE2, BsF, 
BsF3 units, see 
Spinks scrics.) 


Good in upper 
10 to 12 inch- 
es. 


Good in upper 
8 to 12 inch- 
es. 


Good in upper 
8 to 10 inch- 
es. 


Fair for sandy 
loam, poor for 
loamy sand, 
in upper 8 to 
12 inches; 
seasonal high 
water table. 


See footnotes at end of table. 


Unsuitable__.--- 


Unsuitable___--- 


Unsuitable____-- 


Fair or good; 
contains con- 
siderable 
amount of 
gravel. 


Good; contains 
some fines 
and gravel. 


Unsuitable__.__- 


Unsuitable__._.- 


Unsuitable.____- 


Good; but con- 
tains an ap- 
preciable 
amount of 
sand. 


Fair; contains 
considerable 
amount of 
sand. 


Poor; highly 
plastic; high 
volume 
change. 


Fair; gencrally 
wet; good 
compaction 
properties if 
not wet. 


Fair in upper 
36 to 48 
inches. 


Good; low vol- 
ume change; 
good to fair 
bearing ca- 
pacity. 


Fair in upper 42 
to 66 inches; 
low volume 
change; fair 
or good bear- 
ing capacity. 


High water 
table; plastic 
soil material; 
frequent 
ponding. 


High water 
table; risk of 


frost heaving. 


Seasonal high 
water table; 
risk of frost 
heaving. 


Cuts and fills 


commonly 
needed; good 
bearing ca- 
pacity. 


Scasonal high 
water table; 
fair to good 
bearing 
capacity. 


Low bearing 
strength; high 
shrink-swell 
potential ; 
risk of frost 
heaving; poor 
shear 
strength. 


* High water 


table; risk of 
frost heaving; 
fair to poor 
bearing 
capacity. 


Seasonal high 
water table; 
moderate risk 
of frost heav- 
ing; moderate 
shrink-swell 
potential. 


No restrictions; 
good bearing 
capacity; low 
volume 
change. 


Seasonal high 
water table; 
fair to good 
bearing 
capacity; low 
volume 
change; very 
low compres- 
sibility ; fair 
to good shear 
strength; 
flows when 
wet. 
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Soil features affecting engineering practices—Continued 


Farm ponds 


Disposal fields for Agricultural Waterways Sprinkler Terraces and 


septic tanks 


drainnge 


Reservoir area 


Embankments 


irrigation 


diversions 


Slow to very slow 


permeability; 
clayey material 
expands. 


High water table; 


permeability 
moderate in 
upper 18 to 42 
inches, and 
moderate or 
moderately 
slow below 
this depth. 


Moderately slow 
permeability; 
seasonal high 
water table. 


Construction dif- 


ficult; down- 
slope pollution 
possible on 
slopes of more 
than 9 percent. 


Seasonal high 
water table; 
permeability 
very rapid at 
depth of 42 to 
66 inches; pos- 
sible pollution 
of shallow 
water supplies. 


244—-436—67T——-10 


Not needed 


Slow or very slow 


permeability ; 
naturally poor 
drainage. 


Poor drainage; 


permeability 
moderate in 
upper 18 to 42 
inches, and 
moderate or 
moderately 
slow bclow 
this depth; tile 
functions satis- 
factorily. 


Somewhat poor 


drainage; mod- 
eratcly slow 
permeability ; 
tile functions 
satisfactorily. 


Somewhat poor 


drainage; sca- 


sonal high water 


table; sand and 
gravel in sub- 
stratum makes 
blinding of tile 
necessary. 


Little seepage be- 


cause of slow 
permeability. 


Slow seepage 
rate; pit-type 
ponds suitable; 
high water 
table. 


Slow seepage rate_- 


Rapid seepage 


rate; seal blan- 
ket required. 


Medium seepage 


rate in upper 42 
inches; seal 
blanket re- 
quired if porous 
sand and gravel 
are exposed. 


High shrink- 
swell poten- 
tial; slow 
secpage rate; 
fair stability; 
fair to poor 
compaction 
properties. 


Slow secpage 
rate; fair to 
good compac- 
tion proper- 
ties; low 
shear 
strength. 


Slow seepage 
rate; low 
shear strength 
when wet. 


Fairly stable; 
fair to good 
compaction 
properties; 
sand and 
gravel sub- 
stratum. 


Fair stability; 
medium seep- 
age rate and 
fair to good 
compaction 
properties in 
upper 42 to 
66 inches; 
fair compac- 
tion proper- 
ties and rapid 
seepage rate 
below this 
depth. 


Water-tolera nt 
plants suit- 
able. 


Generally not 
needed; high 
water table; 
nearly level 
relief. 


No restrictions 
other than 
rapid runoff. 


Low available 
moisture ca- 
pacity; vege- 
tation diffi- 
cult to estab- 
lish. 


Level relief with 
little runoff. 


Medium to slow 
rate of water 
intake; high 
water-holding 
capacity ; 
slow permea- 
bility; drain- 
age required. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity; 
drainage re- 
quired. 


Slow rate of 
water in- 
take; high 
water-hold- 
ing capacity. 


Rapid rate of 
water intake; 
little runoff; 
medium 
water-hold- 
ing capacity. 


Medium or low 
water-holding 
capacity; 
rapid rate of 
water intake; 
moderate 
depth to sand 
and gravel. 


Not needed; level 


areas or de- 
pressions. 


Not needed; de- 


pressions and 
level or nearly 
level areas; 
high water 
table. 


Generally not 


needed; main- 
ly level or 
nearly level 
areas; slopes 
commonly are 
short and ir- 
regular. 


No restrictions 


other than 
short irregular 
slopes and 
some stcep 
slopes. 


Generally not 


needed; level 
or nearly 
level areas. 
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map symbols 


SOIL SURVEY 


Suitability as source of— 


Breckenridge (Bt). ----- 


Brevort (Bv)__-.------ 


Brookston (Bw)-.------ 


Cadmus (CaA, CaB, 
CdA, CdB). 


Capac (CeA, CeB, 
CfA, CfB). 


Carlisle (Cg)____.__--- 


Celina (ChA, ChB, 
ChB2, ChC2). 


Topsoil ! Sand Gravel 

Good in upper Unsuitable... ---- Unsuitable... --- 

8 to 12 

inches. 
Fair or poor in Fair or poor in Unsuitable..---- 

upper 4 to 6 upper 18 to 

inches. 42 inches; 

some fines. 

Good__.__..---| Unsuitable_._--- Unsuitable___--_- 
Good or fair__-.| Unsuitable__--~- Unsuitable__._-- 
Good_____----- Unsuitable_..-- Unsuitable____-- 
Poor; erodible; Unsuitable_-_-_—-- Unsuitable. -_- - 

oxidizes read- 

ily. 
Good______----} Unsuitable... __ Unsuitable_-__- 


See footnotes at end of table. 


TABLE 8.—Engineering interpretations 


Soil features affecting engineering 
practices 


Road fill 


Poor; generally 
wet below 
depth of 24 
inches. 


Fair; generally 
wet below 
depth of 24 
inches. 


Poor; generally 
wet; good 
compaction 
properties if 
not wet. 


Fair; moderate 
to high 
volume 
change; poor 
bearing 
capacity. 


Fair; generally 
wet below 
depth of 3 or 
4 fect; fair 
workability. 


Unsuitable; un- 
stable. 


Fair; moderate 
to high vol- 
ume change. 


Highway 
location 


Foundations for 
residential 
buildings ? 


High water 
table; risk of 
frost heaving. 


High water 
table; occa- 
sionally 
ponded. 


High water 
table; risk of 
frost heaving. 


Fair to poor 
bearing 
capacity. 


Seasonal high 
water table; 
moderate risk 
of frost. heav- 
ing. 


Organie soil; 
high water 
table; exca- 
vation ncc- 
essary. 


Some cuts and 
fills needed. 


High water 


table; risk of 
frost heaving. 


| High water 


table. 


High water 
table; risk of 
frost heaving. 


Slight risk of 
frost heaving; 
fair to poor 
bearing 
capacity. 


Seasonal high 
water table; 
moderate 
risk of frost 
heaving. 


Unsuitable; high 
water table; 
unstable 
organic soil. 


Slight risk of 
frost heaving. 


of the soils—Continued 


Disposal fields for 
septic tanks 


Agricultural 
drainage 
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Soil features affecting engineering practices—Continued 


Farm ponds 


Reservoir area 


High water table; 
permeability 
modcrately 
slow below 
depth of 18 to 
42 inches, 


High water table; 
permeability 
slow below 
depth of 18 to 
42 inches; un- 
suitable. 


High water table; 
moderately 
slow permea- 
bility; unsuit- 
able. 


Modcrate per- 
meability. 


Scasonal high 
water table; 
permeability 
moderate, 


Unstable organic 
soil; high water 
table. 


Permeability 
moderate. 


Naturally poor 
drainage; per- 
meability 
moderately 
rapid in upper 
part, moder- 


ately slow below 


depth of 18 to 
42 inches; tile 
outlets difficult 
to locate. 


Naturally poor 
clrainage; per- 
meability mod- 
crate in upper 


part, slow below 


depth of 18 to 
42 inches; out- 


lets for tile diffi- 


cult to locate. 


Naturally poor 
drainage; mod- 
eratcly slow 
permeability ; 
tile functions 
satisfactorily. 


Generally not 
needed; mod- 
erately well 
drained; moder 
ate permea- 
bility; random 
tile beneficial. 


Somewhat poor 
drainage; per- 
meability mod- 
crate; tile func- 
tions satisfac- 
torily. 


Very poor drain- 
age; organic 
material un- 
stable; ditches 
gencrally most 
satisfactory ; 


water-table con- 


trol structure 


desirable to pre- 


vent over- 
drainage. 


Not needed; mod- 


erately well 
drained; ran- 
dom tile bene- 
ficial in wet 
spots. 


Moderate secpage 
rate in upper 
18 to 42 inches, 
slow below this 
depth. 


Rapid seepage 
rate in upper 
part, slow bclow 
depth of 18 to 
42 inches. 


Slow scepage rate; 
pit-type ponds 
suitable. 


Slow scepage rate_. 


Slow seepage rate. 


Water table gen- 
erally near sur- 
face; high seep- 
age rate; pit- 
type ponds 
suitable. 


Slow scepage rate_. 


Embankments 


Waterways 


Good compac- 
tion proper- 
ties; mixing 
of sandy 
upper layers 
with finer 
textured 
underlying 
material re- 
sults in slow 
secpage rate. 


Rapid seepage 
rate in upper 
18 to 42 
inches, good 
compaction 
properties 
below this 
depth. 


Stable; fair to 
good com- 
paction prop- 
erties; slow 
seepage rate. 


Good compac- 
tion proper- 
ties; slow 
secpage rate. 


Slow scepage 
rate; good 
compaction 
properties; 
stable. 


Unsuitable; or- 
ganic ma- 
terial. 


Good compac- 
tion proper- 
ties; slow seep- 
age rate; 
stable. 


Generally not 
needed; level 
or nearly level 
relicf; high 
water table; 
use water- 
tolerant 
plants. 


Generally not 
necded; level 
or nearly 
level relief; 
high water 
table; use 
water-tolerant 
plants. 


Generally not 
needed; level 
or nearly 
level relief; 
high water 
table; use 
water-tolerant 
plants. 


Hazard of 
erosion. 


No restrictions 
other than 
seasonal high 
water table. 


Generally not 
needed; un- 
stable organic 
soil normally 
in depressions; 
high water 
table. 


Hazard of cro- 
sion in slop- 
ing areas. 


Sprinkler 
irrigation 
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Terraces and 
diversions 


Medium water- 
holding ca- 
pacity; rapid 
rate of water 
intake unless 
soil is satu- 
rated; mod- 
erate per- 
meability. 


Medium water- 
holding ca- 
pacity; high 
rate of water 
intake; drain- 
age required. 


Wigh water- 
holding ca- 
pacity; 
medium rate 
of water in- 
take; drain- 
age required. 


Medium rate of 
water intake; 
high water- 
holding 
capacity. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Rapid rate of 
water intake; 
very high 
water-holding 
capacity. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Not needed; 
depressions 
and level or 
nearly level 
areas. 


Not needed; 
depressions 
and level or 
nearly level 
areas, 


Not needed; 
depressions 
and level or 
nearly level 
areas. 


No restrictions 
other than 
short and 
irregular 
slopes. 


Generally not 
needed; 
mostly level 
or nearly level 
areas; slopes 
are short and 
irregular. 


Not necded; 
level areas 
and depres- 
sions; un- 
stable organic 
soil; high 
water table. 


No restrictions 
other than 
short and 
irregular 
slopes. 
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SOIL SURVEY 


Tars_e 8.—Engineering interpretations 


Suitability as source of— 


Soil features affecting engineering 
practices 


Soil series and 
map symbols 
Topsoil ! 


Sand Gravel 


Road fill 


Highway 
location 


Foundations for 
residential 
buildings 2 


Ceresco (Cl, Cm). Good_._.------ 
(For Shoals part of 
Cl, Cm, sce Shoals 
serics.) 


Poor to unsuit- 
able; sandy; 
droughty. 


Chelsea (CnA, CnB, 
CnB2, CnC2, CoA, 
CoB, CoB2, CoC2.) 


Cohoctah (Cp, Cr)----- Good or fair- -_- 
(For Sloan part of 
Cp, Cr, see Sloan 


scrics.) 


Colwood (Cs)..-------- Good or fair__-- 


Conover (CtA, CtB, Good__-------- 
CtB2, CuB). 
Coral (CvA, CvB, CwA, | Good___------- 


CwB) 


See footnotes at end of table. 


Unsuitable... Unsuitable. -._- 


Fair; mostly 
poorly graded 
medium to 
fine sand; a 
few thin 
strata of finer 
textured ma- 
terial. 


Unsuitable -.__ 


Unsuitable___._- | Unsuitable... ..- 


Unsuitable.__.-- Unsuitable..-_.. 


Unsuitable. _-._- Unsuitable..-_-- 


Unsuitable....._] Unsuitable_.--~_ 


Good; com- 
monly wet 
below depth 
of 36 to 48 
inches; low 
volume 
change. 


Good; readily 
eroded; low 
volume 
change. 


Fair; generally 
wet. 


Poor; gencrally 
wet; unstable; 
poor compac- 
tion proper- 
ties. 


Fair; generally 
wet below 
depth of 36 
to 48 inches. 


Fair or good; 
wet below 
depth of 36 to 
48 inches. 


Seasonal high 
water table; 
occasional 
flooding; 
slight risk of 
frost heav- 
ing. 


Cuts and fills 
commonly 
necded. 


Seasonal high 
water table; 
occasional 
flooding; mod- 
erate risk of 
frost heaving. 


High water 
table; severe 
risk of frost 
heaving; un- 
stable. 


Seasonal high 
water table; 
risk of frost 
heaving. 


Scasonal high 
water table; 
slight risk of 
frost heaving. 


Seasonal high 
water table; 
occasional 
flooding; 
slight risk of 
frost heav- 
ing. ; 


Good to fair 
bearing 
strength; low 
volume 
change. 


High water 
table; occa- 
sional flood- 
ing; moderate 
risk of frost 
heaving. 


High water 
table; severe 
risk of frost 
heaving; low 
bearing 
strength. 


Seasonal high 
water table; 
risk of frost 
heaving. 


Seasonal high 
watcr table; 
slight risk of 
frost heaving. 


of the soils—Continued 
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Soil features affecting engineering practices—Continued 


Disposal ficlds for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


Moderately rapid 
permeability; 
seasonal high 
water table; 
occasional 
flooding. 


Problems on 
slopes of more 
than 10 per- 
cent; pollution 
of water sup- 
plies possible. 


High water table; 
moderate per- 
meability; oc- 
casional flood- 
ing. 


High water table; 
moderate per- 
meability. 


Seasonal high 
water table; 
permeability 
ranges from 
moderate in the | 
upper part to 
moderately 
slow in the 
lower part. 


Seasonal high 
water table; 
moderate per- 
menbility. 


Somewhat poor 
drainage; mod- 
erately rapid 
permeability ; 
seasonal high 
water table; 
thin, rapidly 
permeable soil 
layers com- 
monly occur 
below depth of 
30 inches. 


Not needed; well 
drained or mod- 
eratcly well 
drained. 


Poor drainage; 
moderate per- 
meability; thin, 
rapidly perme- 
able soil layers 
commonly occur 
below depth of 
30 inehes; high 
water table. 


Naturally poor 
drainage; mod- 
crate permc- 
ability; unstable 
ditch banks 
make blinding 
of tile neces- 
sary. 


Somewhat poor 
drainage; per- 
meability ranges 
from moderate 
in the upper 
part to moder- 
ately slow in 
the lower part; 
tile generally 
functions satis- 
factorily. 


Somewhat poor 
drainage; mod- 
erate perme- 
ability; tile 
functions satis- . 
factorily; blind- 
ing commonly 
necessary. 


Moderately rapid 
permeability ; 
moderate seep- 
age rate; thin, 
rapidly perme- 
able layers 
commonly oc- 
cur below depth 
of 30 inches. 


Rapid secpage 
rate; rapid 
permeability ; 
seal blanket 
required. 


Moderate perme- 
ability ; moder- 
ate secpage rate; 
high water table; 
permeable lay- 
ers commonly 
occur below 
depth of 30 
inches. 


Moderate seepage 
rate; rapidly 
permeable lay- 
ers in many 
places. 


Slow scepage rate_- 


Moderate scepage 
rate. 


Slow seepage 
rate when 
compacted; 
low shrink- 
swell poten- 
tial; fairly 
stable, 


Rapid seepage 
rate; fair 
compaction 
properties; 
hazard of 
piping; fair 
stability. 


Slow seepage 
rate when 
compacted; 
low shrink- 
swell poten- 
tial; fairly 
stable. 


Poor compac- 
tion proper- 
ties; moder- 
ate scepage 
rate; low 
strength and 
stability. 


Slow secpage 
rate; good to 
fair compac- 
tion proper- 
tics. 


Slow seepage 
rate in well 
compacted 
fill; fairly 
stable; good 
compaction 
properties. 


Not needed; 
nearly level 
stream bot- 
toms subject 
to flooding. 


Generally not 
needed; 
droughty; 
difficult to 
establish per- 
manent vege- 
tation; little 
or no runoff. 


Not needed; 
nearly level 
flood plains; 
high water 
table. 


Generally not 
needed; 
nearly level 
relief; high 
water table; 
use water- 
tolerant 
plants. 


No restrictions 
other than 
seasonal high 
water table. 


No restrictions 
other than 
seasonal high 
water table. 


Medium rate of 
water intake; 
medium 
water-hold- 
ing capacity. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity; of 
limited agri- 
cultural use. 


Medium rate of 
water intake; 
medium water- 
holding ea- 
pacity; drain- 
age and pro- 
teetion from 
flooding 
required. 


Medium rate of 
water intake; 
medium water- 
holding ca- 
pacity; drain- 
age required. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
medium water- 
holding ca- ~ 
pacity. 


Generally not 
needed; level 
or nearly level 
areas; flood- 
ing hazard. 


Generally not 
needed; little 
runoff; slopes 
normally are 
short and 
irregular. 


Generally not 
needed; level 
or nearly level 
areas; high 
water table. 


Not needed; de- 
pressions and 
level areas; 
high water 
table. 


Generally not 
needcd; level 
or nearly level 
areas; short 
slopes. 


Generally not 
needed; 
mostly level or 
nearly Ievel 
areas; short 
irregular slopes 
in gently 
sloping areas. 
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SOIL SURVEY 


TaBLE 8.—Lngineering interpretations 


Soil series and 


map symbols 


Dighton (DgC3, DhA, 
DhB, DhB2, DhC2), 


Dryden (DrA, DrB, 
DrB2). 


Edmore (Ed)----- 


Edwards (Ek, Em) 


Ensley (En) _----- 


Epoufette (Eo, Ep) 


Suitability as source of— 


Topsoil ! 


Good or fair__-- 


Fair or good in 
upper 10 to 
12 inches. 


Poor; erodible; 
oxidizes read- 


ily. 


Good or fair_.-.- 


Fair or poor.--. 


See footnotes at end of table. 


Sand 


Good; sand at 
depth of 18 
to 42 inches; 
overlay of 
fine material 
contains some 
gravel and 
clay. 


Unsuitable. -_—- 


Poor; typically 
loamy sand 
with 10 to 25 
percent silt 
and clay. 


Unsuitable_....- 


Unsuitable._---- 


Unsuitable__.._- 


Good; sand and 
gravel below 
depth of 18 
to 42 inches. 


Gravel 


Unsuitable.._-__- 


Unsuitable..---- 


Unsuitable..---- 


Unsuitable... .-- 


Unsuitable__.-... 


Unsuitable_____- 


Fair; gravel 
mixed with 
sand below 
depth of 18 
to 42 inches, 


Road fill 


Good or fair; 
good or fair 
bearing ca- 
pacity. 


Fair or good; 
some stones 
and cobble- 
stones. 


Fair or good; 


generally wet. 


Unsuitable; or- 
ganic soil 
material over 
marl, 


Fair or poor; 
moderate 
volume 
change. 


Fair or good; 
fair to good 
bearing ca- 
pacity. 


Good; gencrally 
wet below 
depth of 24 
inches. 


Soil features affecting enginccring 
practices 


Highway 
location 


Good or fair 
bearing 
strength; low 
volume 
change. 


Loses stability 
and flows 
when wet. 


High water 
table; hazard 
of ponding; 
moderate risk 
of frost heav- 
ing; may over- 
flow when 
wet. 


Unstable or- 
ganic soil; 
high water 
table. 


Periodic flood- 
ing; risk of 
frost heaving. 


High water 
table; moder- 
ate risk of 
frost heaving; 
occasional 
ponding. 


High water 
table. 


Foundations for 
residential 
buildings ? 


No restrictions-- 


Slight risk of 
frost heaving. 


High water 
table; hazard 
of ponding; 
moderate risk 
of frost heav- 
ing; may over- 
flow when 
wet. 


Unstable or- 
ganic soil; 
high water 
table. 


Pcriodic flood- 
ing; fair to 
poor bearing 
strength. 


High water 
table; moder- 
ate risk of 
frost heaving; 
moderate 
bearing 
strength; 
moderate pip- 
ing hazard. 


High water 
table; low 
volume 
change. 


of the soils—Continued 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


Permeability 
moderate in 
upper 18 to 42 
inches, rapid 
below this 
depth. 


No restrictions____ 


High water table__ 


Unstable organie 
soil; high water 
table. 


Periodic flooding; 
permeability 
variable, 


High water table; 
moderate per- 
meability. 


High water table; 
moderately 
rapid perme- 
ability. 


Not needed; well 


drained or mod- 
erately well 
drained. 


Not needed; ran- 


dom tile bene- 
ficial in small 
wet spots. 


Naturally poor 


drainage; mod- 
erately rapid 
permeability ; 
title functions 
satisfactorily if 
suitable outlets 
are available. 


Naturally poor 


drainage; use of 
tile questionable 
because of vari- 
able textured 
material below 
depth of 12 to 
42 inches, 


Not needed; mod- 


erately well 
drained; hazard 
of flooding. 


Poor drainage; 


tiling satisfac- 
tory if suitable 
outlets are 
available; blind- 
ing commonly 
necessary. 


Naturally poor 


drainage; sandy 
material makes 
tiling difficult; 
locating suitable 
outlets is a 
problem. 
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Farm ponds 


Reservoir area 


Embankments 


Soil features affecting engineering practices—Continued 


Waterways 


Slow seepage rate 


to depth of 18 
to 42 inches, 
rapid seepage in 
sandy material 
below this 
depth. 


Moderate ‘scepage 


rate. 


Rapid seepage 


rate; high but 
fluctuating 
water table; 
pit-type ponds 
suitable. 


Moderate or high 


secpage rate to 
depth of 12 to 

42 inches, vari- 
able below this 
depth, 


Slow seepage rate; 


generally favor- 
able, but coarse 
strata with 
rapid seepage 
rate occur in 
some places. 


Modcrate secpage 


rate; high but 
fluctuating 
water table; 
pit-type ponds 
suitable. 


Rapid seepage 


rate; fluctuating 
water table; 
pit-type ponds 
suitable. 


Slow seepage 
rate and good 
compaction 
properties in 
upper 18 to 
42 inches; 
sand below 
this depth. 


Fairly stable; 
compacted 
fill is stable 
and has slow 
scepage rate. 


Rapid seepage 
rate; good 
compaction 
properties. 


Unsuitable; or- 
ganic mate- 
rial and marl. 


Slow seepage 
rate; good 
compaction 
properties; 
poor to fair 
stability. 


Fairly stable; 
good com- 
paction prop- 
ertics; slow 
scepage in 
well com- 
pacted fill. 


Rapid seepage 
rate; fairly 
stable; fair to 
good com- 
paction prop- 
erties. 


No restrictions. . 


No restrictions 
other than 
stones in 
some areas. 


Generally not 
needed; level 
or nearly level 
relief; high 
water table; 
use water- 
tolerant 
plants. 


Generally not 
needed; or- 
ganic mate- 
rial; high 
water table; 
low runoff. 


Not needed; 
nearly level 
bottom lands 
subject to 
flooding. 


Nearly level re- 
lief; high 
water table; 
use water- 
tolerant 
plants. 


Nearly level re- 
lief; high 
water table; 
use water- 
tolerant 
plants. 


Sprinkler 
irrigation 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
medium water- 
holding ca- 
pacity. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity; drain- 
age required. 


Rapid rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
medium 
water-holding 
capacity; 
drainage re- 
quired, 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity; drain- 
age required. 
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Terraces and 
diversions 


Slopes generally 
are short and 
irregular. 


Slopes generally 
are short and 
irregular. 


Not needed; de- 
pressions and 
low, level 
areas, 


Not needed; 
level areas; 
unstable or- 
ganic soils; 
high water 
table. 


Generally not 
needed; 
mostly level 
or nearly level 
areas; slopes 
are short and 
irregular in 
gently sloping 
areas. 


Not needed; de- 
pressions and 
low, level 
areas, 


Not needed; 
level or nearly 
level arcas 
and deprcs- 
sions. 
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SOIL 


SURVEY 


TABLE 8.—Engineering interpretations 


Soil series and 


map symbols 


Suitability as source of — 


Soil features affecting engineering 
practices 


Foundations for 


Topsoil! Sand Gravel Road fill Highway residential 
location buildings 2 
Fox (FoA, FoB, FoB2, Wairstc cee as Good;sand and | Good; gravel Good; low Cuts and fills Good bearing 
FoC, FoC2, FoD2, some gravel mixed with volume needed. strength; 
FoE2, FoF, FsB, below depth sand below change. negligible 
FxC3, FxD3, FxE3, of 24 to 42 depth of 24 volume 
FxF3), inches. to 42 inehes. change. 
Genesee... -------- Good___------- Unsuitable.____- Unsuitable... --- Fair or poor; Periodic flood- Periodic flood- 


Gilford (Gf, Gg)----- 


Gladwin (GhA, GhB, 


GIA, GIB). 


Glendora (Gm, Gn)---- 


Granby (Go)-------- 


Gravel pits (Gp)----- 


| Fair or poor; 


high water 
table. 


Fair or poor. --- 


Good or fair. -- 


Poor in upper 6 
to 8 inches; 
high water 
table. 


Unsuitable. __ -- 


See footnotes at end of table. 


Good; sand and 
gravel below 
depth of 24 
to 42 inches. 


Fair or good; 
content of 
sand varies. 


Fair; generally 
contains 
strata of 
finer textured 
material. 


Good; well- 
graded me- 
dium and fine 
sand, 


Fair; some pits 
contain 
poorly graded 
medium and 
fine sand. 


Fair or good; 
gravel and 
variable 
amount of 
sand below 
depth of 24 
to 42 inches. 


Fair or good; 
contains ap- 
preciable 
amount of 
sand. 


Unsuitable__..-- 


Unsuitable.___-- 


Good; most pits 
contain 
poorly graded 
gravel mixed 
with some 
sand. 


low volume 
change. 


Fair or good; 
high water 
table; fair 
bearing ca- 
pacity. 


Good; generally 
wet below 
depth of 3 or 
4 fect; low 
volume 
change. 


Fair or good; 
generally wet 
below depth 
of 24 inches. 


Good; generally 
wet below 
depth of 24 
inches; low 
volume 
change. 


ing. 


High water 
table. 


Seasonal high 
water table. 


High water 
table; periodic 
flooding. 


High water 
table; flows 
when wet. 


ing. 


Tigh water 
table; fair to 
good bearing 
strength. 


Seasonal high 
water table; 
good bearing 
strength. 


High water 
tuble; periodic 
flooding. 


High water 
table; loses 
stability and 
flows when 
wet. 


of the soils—Continued 
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Soil features affecting enginecring practices— Continued 


Disposal fields for 


septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


No restrictions, 
except where 
slope is more 
than 10 percent, 


Periodic flooding; 


permeability 
varies. 


High water table; 
moderately 
rapid per- 
meability. 


Seasonal high 


water table; 
moderately 
rapid or rapid 
permeability ; 
possible pollu- 
tion of water 
supplies. 


High water table; 
rapid perme- 
ability; periodic 
flooding. 


High water table; 


rapid perme- 
ability. 


Not needed 


’ Not needed; well 


drained; stream 
overflow a 
hazard, 


Naturally poor 


drainage; sandy 
matcrial makes 
tiling difficult; 
locating suitable 
outlets is a 
problem. 


Somewhat poor 


drainage; mod- 
erately rapid 
or rapid perme- 
ability; sandy 
material makes 
tiling difficult. 


Naturally poor 


drainage; sandy 
material makes 
tiling difficult, 
and locating 
suitable outlets 
is a problem, 


Naturally poor 


drainage; sandy 
material makes 
tiling difficult, 
and locating 
suitable outlets 
generally is a 
problem; over- 
drainage is a 
hazard, 


Moderate scepage 
rate in upper 
24 to 42 inches, 
rapid below 
this depth, 


Slow scepage rate, 
but course- 
textured rapidly 
permeable 
strata occur in 
some places. 


Rapid scepage 
rate; high but 
fluctuating 
water table; 
pit-type ponds 
suitable. 


Rapid secpage 
rate; scal 
blanket re- 
quired. 


Rapid seepage 
rate; seal 
blanket re- 
quired. 


Rapid sccpage 
rate; scal 
blanket re- 
quired. 


Good compac- 
tion proper- 
ties In upper 
24 to 42 
inches; slow 
scepage rate 
if compacted; 
sand and 
gravel below 
this depth 
not suitable. 


Slow seepage 
rate; fair 
compaction 
properties: 
poor to fair 
stability. 


Rapid scepage 
rate; good 
compaction 
properties; 
fair stability. 


Rapid secpage 
rate; good 
compaction 
properties; 
fair stability. 


Rapid seepage 
rate; fair 
compaction 
properties; 
fair stability. 


Rapid seepage 
rate; fair 
compaction 
propertics; 


piping hazard. 


High runoff and 
hazard of 
erosion in 
sloping or 
steep arcas. 


Not needed; 
nearly level 
stream bot- 
toms subject 
to overflow. 


Nearly level 
relief; high 
water table; 
use water- 
tolerant 
plants. 


Not needed; 
sandy soil; 
gentle slopes; 
little runoff. 


Little runoff; 
use water- 
tolerant 
plants. 


Nearly level re- 
lief; high 
water table; 
use water- 
tolerant 
plants. 


Medium rate of 
water intake; 
medium 
water-holding 
capacity to 
depth of 24 
to 42 inches; 
low water- 
holding ca- 
pacity below 
this depth. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity; stream 
overflow a 
hazard. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity; drain- 
age required. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity; drain- 
age required. 


Rapid rate of 
water intake; 
low water- 
holding 
capacity ; 
drainage 
required. 


No restrictions 
other than 
short and 
irregular slopes 
or steep 
slopes. 


Not needed; 
nearly level 
stream bot- 
toms subject 
to overflow. 


Not needed; 
level or nearly 
level areas 
and depres- 
sions. 


Generally not 
needed; little 
runoff; mostly 
level or 
nearly level 
areas; short 
irregular slopes 
in gently 
sloping arcas. 


Not needed; 
depressions 
and low, 
level areas. 


Not needed; 
depressions 
and low, 
level areas or 
nearly level 
arcas. 


(). 
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Soil series and 
map symbols 


Topsoil ! 


Grayling (GrA, GrB2, 
GrC, GrC2, GrD, 
GrD2, GrF). 


Tonia (loA, !oB, IrA, 
IrB, [rB2). 


Tosco (isA, lsB)_.__-_- 


Kawkawlin (KaA, 
KaB, KdA, KdB). 


Kendallville (KeA, 
KeB, KeB2, KeC2, 
KgC3, KhB, KhB2, 
KhC2, KhD2). 


Kent (KkB, KkC, 
KkD, KIC3), 


Kerston (Km)__.------ 


Unsuitable; 
sandy; 
droughty. 


Fair or good-_--- 


Fair or good__.- 


Fair or good. ._- 


Fair or poor; 
erodible; oxi- 
dizes readily. 


See footnotes at end of table. 


SOIL SURVEY 


TaBLE 8.—Engineering interpretations 


Suitability 


Sand 


as source of— 


Gravel 


Good; mostly 
poorly graded 
medium sand. 


Good; some 
sand mixed 
with gravel 
below depth 
of 24 to 42 
inches. 


Fair; generally 
upper 18 to 
42 inches is 


poorly graded 


medium and 
fine sand. 


Unsuitable_ —-. 


Unsuitable... . 


Unsuitable. .__- 


Unsuitable. ...- 


Unsuitable... 2. 


Good; gravel 
mixed with 
some sand 
below depth 
of 24 to 42 
inches. 


Unsuitable. 222. 


.| Unsuitable. 2. 


.| Unsuitable. __.- 


Unsuitable. _._. 


Unsuitable... _. 


Soil features affecting enginccring 
practices 


Road fill 


Good in upper 
18 to 42 
inches; poor 
below this 
depth; gen- 
erally wet 
clay loam or 
loam below 
depth of 18 
to 42 inches. 


Good in upper 
36 to 48 
inches; wet 
below this 
depth. 


Fair or poor; 
moderate vol- 
ume change. 


Poor; poor com- 
paction prop- 
erties; un- 
stable when 
wet. 


Unsuitable; un- 
stable organic 
soil. 


Highway 
location 


Easily eroded 
by wind and 
water; cuts 
and fills 
needed. 


No restrictions. _ 


Scasonal high 
water table. 


Seasonal high 
water table; 
risk of frost 
heaving. 


Cuts and fills 
commonly 
needed. 


Plastic soil ma- 
terial; risk of 
frost heav- 
ing; scattered 
scepy spots. 


High water 
table; un- 
stable organic 
soil. 


Foundations for 
residential 
buildings 2 


Good to fair 
bearing 
strength; very 
low volume 
change. 


Good bearing 
strength; 
negligible 
volume 
change. 


Seasonal high 
water table; 
moderate to 
high volume 
change. 


Seasonal high 
water table; 
moderate risk 
of frost heav- 
ing; moderate 
volume 
change. 


Fair to poor 
bearing 
strength; 
moderate vol- 
ume change. 


High shrink- 
swell poten- 
tial, low shear 
strength; risk 
of frost 
heaving. 


Unstable or- 
ganic soil; 
high water 
table. 


of the soils—Continued 
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Soil features affecting enginecring practices—Continued 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


Problems on 
slopes of more 
than 10 per- 
cent; possible 
pollution of 
water supplies. 


No restrictions; 
rapid permea- 
bility at depth 
of 30 inches. 


Seasonal high 
water table; 
permeability 
slow below 
depth of 18 to 
42 inches. 


Seasonal high 
water table; 
moderately 
slow perme- 
ability. 


Modcrate perme- 
ability; hillside 
seepage on 
slopes of more 
than 10 per- 
cent, 


Slow permeabil- 
ity; clay re- 
tards percola- 
tion of effluent. 


High water table; 
streum over- 
flow is a 
hazard. 


Not needed; well 
drained or 
moderately 
well drained. 


Generally not 
needed, except 
for random tile; 
permeability 
moderate in 
upper 24 to 42 
inches, rapid 
below this 
depth. 


Somewhat poor 
drainage; per- 
meability rapid 
in upper 18 to 
42 inches, and 
slow below this 
depth. 


Somewhat poor 
drainage; mod- 
crately slow 
permeability; 
tile functions 
satisfactorily, 


Not needed; well 
drained. 


Generally not 
needed; well 
drained or mod- 
erately well 
drained; scat- 
tered scopy 
spots. 


Very poor drain- 
age in organic 
soil; hazard of 
overdrainage 
and of flooding. 


Rapid scepage 
rate; very rapid 
permeability ; 
seal blanket re- 
quired. 


Moderate seepage 
rate to depth of 
24 to 42 inches, 
rapid below 
this depth; per- 
meability mod- 
erate in upper 
24 to 42 inches. 


Rapid seepage 
rate in upper 
18 to 42 inches; 
slow below this 
depth. 


Slow seepage rato; 
moderately slow 
permeability. 


Slow scepage rate; 
moderate per- 
meability. 


Slow scepage rate; 
slow permeabil- 


ity. 


Rapid .scepage 
rate; moder- 
ately rapid per- 
meahbility; wa- 
ter table gen- 
erally near the 
surface; pit- 
type ponds 


suitable, 


Rapid seepage 
rate; fair 
compaction 
properties ; 
piping 
hazard. 


Good compac- 
tion proper- 
ties in upper 
24 to 42 
inches; slow 
seepage rate 
if compacted ; 
gravel and 
sand below 
this depth 
not suitable. 


Rapid seepage 
rate in upper 
18 to 42 
inches; good 
compaction 
properties 
and slow 
seepage rate 
below this 
depth. 


Slow scepage 
rate; slopes 
unstable 
when wet; 
fair compac- 
tion proper- 
ties. 


Slow seepage 
rate; fair 
compaction 
properties, 
especially in 
the upper 18 
to 42 inches. 


Slow seepage 
rate; low 
shear strength 
and stability 
when wet; 
high shrink- 
swell poten- 
tial. 


Unsuitable; or- 
ganic mate- 
rial. 


Generally not 


needed; little 
or no runoff; 
droughty; 
difficult to 
establish per- 
manent 
vegetation. 


No restrictions, 


except whcre 
sand and 
gravel sub- 
stratum is 
exposed. 


Low available 


moisture ca- 
pacity may 
cause diffi- 
culty in es- 
tablishing 
vegetation; 
little runoff. 


No restrictions 


other than 
high runoff. 


No restrictions_- 


High runoff 


may cause 
some crosion. 


Generally not 


needed; on 

flood plains 
and in shal- 
low depres- 
sions. 


Rapid rate of 


water intake; 
low water- 
holding ca- 
pacity; of 
limited agri- 
cultural use. 


Medium rate of 


water intake 
and medium 
water-holding 
capacity to 
depth of 24 
to 42 inches; 
low water- 
holding ca- 
pacity below 
this depth. 


Rapid rate of 


water intake; 
low water- 
holding ca- 
pacity In up- 
per part, 
high water- 
holding ca- 
pacity in 
lower part. 


Slow rate of 


water intake; 
high water- 
holding eca- 
pacity. 


Medium rate of 


water intake; 
medium or 
high water- 
holding ca- 
pacity. 


Slow rate of 


water intake; 
high water- 
holding ca- 
pacity. 


Rapid rate of 


water intake; 
high water- 
holding capac- 
ity; drainage 
required. 


Generally not 
needed; little 
runoff; slopes 
normally are 
short and 
irregular. 


Generally not 
needed; 
mostly level 
or nearly level 
areas; slopes 
are short and 
irregular. 


Generally not 
needed; most- 
ly level or 
nearly level 
areas; slopes 
are short and 
irregular. 


Generally not 
needed; most- 
ly level or 
nearly level 
arcas; slopes 
are short and 
irregular. 


Slopes com- 
monly are 
short and 
irregular or 
stecp. 


Cuts should be 
of minimum 
depth to avoid 
exposure of 
dense sticky 
subsoil; slopes 
commonly are 
short and 
irregular. 


Not needed; 
depressions 
and low, level 
areas. 
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Tasue 8.—Engineering interpretations 


Suitability as souree of— Soil features affecting enginecring 
practices ; 
Soil series and 
map symbols Foundations for 
Topsoil } Sand Gravel Road fill Highway residential 
location buildings 2 
Kibbie (KnA, KnB)_---| Good_.---.---- Unsuitable----.- Unsuitable. __-- Unsuitable; Seasonal high Seasonal high 
poor compac- water table; water table; 
tion proper- risk of frost risk of frost 
ties. heaving; low heaving; low 
strength and strength and 
stability. stability. 
Kokomo (Ko)__------- Good. __------- Unsuitable_-_--~ Unsuitable. __.__ Poor; gencrally | Tigh water High water 
wet; good table; risk of table; risk of 
compaction frost heaving. frost heaving. 


properties 
when dry. 


Landes (La, Le, Lg, Good or fair.___}| Unsuitable------ Unsuitable_...-- Good or fair; Flooding hazard_| Flooding hazard; 
Lh). good com- low volume 
(Tor Eel part of paction prop- change. 
La, Le units, erties. 


sce Ecl scries. 
For the Genesce 
part of the Lg, 
Lh units, sce the 
Genesee series.) 


Lapcer (LIA, LIB, Fair or good_._-| Unsuitable_...-- Unsuitable__... | Good or fair; Cuts and fills Slight risk of 
LIB2, LiC2, LmC3, good com- commonly frost heaving; 
LmOD3, LmF3, LnA, paction needed. low volume 
LnB, LnB2, LnC2, | properties. change. 
LnD2, LnF2). 

i 
Linwood (Lo)-__------- Poor; erodible; {| Unsuitable_--.-- Unsuitable... - Unsuitable; Unstable or- Unstable or- 
oxidizes organic ma- ganic soil; ganic matc- 
readily. terial; high high water rial; high 
water table. table. water table. 

Locke (LsA, LsB)------ Good in upper Unsuitable... _- Unsuitable_._--- Fair; commonly | Seasonal high Scasonal high 

6 to 10 wet below water table; water table; 

inches. depth of 36 | risk of frost moderate risk 

to 48 inches. | heaving. of frost 
| heaving. 

Lupton (Lt) ----------- Poor; crodible; Unsuitable_._--- Unsuitable... --- Unsuitable; un- | Unstable or- Unstable or- 

oxidizes stable or- ganic soil; ganic soil; 

readily. ganic soil. high water high water 

table. table. 


See footnotes at end of table. 
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Soil features affecting engineering practices—Continued 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir arca 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


Seasonal high 
water table; 
material flows 
when wet, and 
may plug tile. 


High water table; 
moderately 
slow perme- 
ability. 


| 
| 


Flooding hazard... 


No restrictions, 
except where 
slopes are more 
than 10 pereent. 


High water table. __ 


Seasonal high 
water table; 
moderate per- 
meability. 


Tigh water table; 
unstable or- 
ganic material, 


Somewhat poor 
drainage; mod- 
erate perme- 
ability; tile 
functions satis- 
factorily; blind- 
ing gencrally 
beneficial. 


Very poor drain- 
age; moderately 
slow permc- 
ability. 


Not needed; well 
drained or 
modcrately well 
drained; flooding 
hazard, 


Not needed; well 
drained. 


Very poor drain- 
age in organic 
soil; high water 
table; over- 
drainage a 
hazard; use of 
water control 
structures 
generally 
necessary. 


Somewhat poor 
drainage; mod- 
crate permc- 
ability; tile 
functions satis- 
factorily. 


Very poor drain- 
age in organic 
soil; water con- 
trol structures 
generally neces- 
sary to prevent 
overdrainage. 


Moderate seepage 


rate; moderate 
permeability. 


Slow seepage rate; 


moderately 
slow permeahil- 
ity; high 

water table; 
pit-type ponds 
suitable. 


Modcrate seepage 


rate; moderate 
permeability; 
thin rapidly per- 
meable layers 
occur in places. 


Moderate seepage 


rate; modcrate 
permeability. 


Water table, 


generally near 
the surface; 
permeability 
rapid to depth 
of 12 to 42 
inches, and 
slow in 
medium- 
textured 
material below 
this depth. 


Moderate seepage 


rate, moderate: 
permeability. 


High seepage 


rate; high 
water table; 
moderately 
rapid perme- 
ability; pit-type 
ponds suitable. 


Modcrate seep- 
age rate; 
moderate 
shrink-swell 
potential; low 
strength and 
stability. 


Slow scepage 
rate; moder- 
ate shrink- 
swell poten- 
tial; moderate 
strength and 
stability. 


Slow scepage 
rate when 
compacted ; 
low shrink- 
swell potential. 


Slow seepage 
rate when 
compacted; 
moderate 
shrink-swell 
potential; 
high strength 
and stability. 


Unsuitable or- 
ganic material 
to depth of 12 
to 42 inches; 
suitable 
material 
below this 
depth. 


Slow seepage 
rate in well- 
compacted 
fill; low 
shrink-swell 
potential ; 
high strength 
and stability. 


Unsuitable; 
organic ma- 
terial. 


Generally not 
needed; near- 
ly level relief; 
little runoff, 


Nearly level 
relicf; use 
water-toler- 
ant plants. 


Not needed; 
nearly level 
areas subject 
to flooding. 


Stones hinder 
construction 


in some areas. 


Generally not 
needed; un- 
stable organic 
material in 
depressions 
and low, 
level areas. 


No restrictions 
other than 
seasonal high 
water table. 


Generally not 
needed; soil 
is in depres- 
sions and low 
flat areas, 


Medium rate of 
water intake; 
medium 
water-holding 
capacity. 


Medium rate of 
water intake; 
high water- 
holding capac- 
ity; drainage 
required, 


Medium rate of 
water intake; 
medium 
water-hold- 
ing capacity. 


Medium rate of 
water intake; 
medium 
water-holding 
capacity. 


Rapid rate of 
water intake; 
very high 
water-hold- 
ing capacity; 
moderate to 
slow per- 
meability 
below depth 
of 12 to 42 
inches. 


Medium rate of 
water intake; 
medium 
water-holding 
capacity. 


Rapid rate of 
water intake; 
very high 
water-holding 
capacity; 
drainage re- 
quired. 


Gencrally not 
needed; most- 
ly level or 
nearly level 
areas; short 
irregular 
slopes in 
gently sloping 
areas. 


Not necded; de- 
pressions and 
low, level 
areas. 


Generally not 
needed; mostly 
level or nearly 
level arcas; 
slopes are 
short and 
irregular, 


No restrictions 
other than 
some short 
and irregular 
slopes or 
slopes of more 
than 12 
percent, 


Not needed; de- 
pressions and 
low; level 
areas; unstable 
organic 
material, 


Generally not 
needed; 
mostly level or 
nearly level 
areas; slopes 
are short and 
irregular, 


Not needed; de- 
pressions and 
low, level 
areas; un- 
stable organic 
material, 
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Soil series and 
map symbols 


SOIL SURVEY 


Suitability as source of— 


Topsoil! 


Sand 


TaBLE 8.—Lngineering interpretations 


Soil features affecting engincering 
practices 


Gravel 


Road fill 


Macomb (MaA, MaB).- 


Mancelona (McB, 
McC2, MdA, MdB, 
MdB2, MdC2, MdC3, 
MdD, MdD2, MdD3, 
MdE2, MdE3, MdF, 
MdF2, MdF3, MeA). 

(For Chelsea part 
of the MdA, 
MdB, MdB2, 
MdC2, MdC3, 
MdD, MdD2, 
MdD3, MdE2, 
MdE3, MdF, 
MdF2, MdF3, 
MeA units, sce 
Chelsea series.). 


Marlette (MfC3, 
MfD3, MfE3, MgA, 
MgB, MgB2, MgC2, 
MgD2, MgE2, MoF2, 
MhB, MhB2, MhC2, 
MkA, MkB, MkB2, 
MkC2, MkD2, MkKE). 


Matherton (MIA, 
MIB, MmA, MmB). 


McBride (MnA, MnB, 
MnB2, MnC2, 
MoB3, MoC3, 
MoD3, MoE3, MpA, 
MpB, MpB2, Mpc, 
MpC2, MpD2, 
MpE2, MpF2). 


Menominee (MrA, 
MrB, MrB2, MrC2, 
MrC3, MrD2, MrD3, 
MrE2). 


Good... 2... 


Fair or poor... 


Fair or good. ._- 


See footnotes at end of table. 


Unsuitable... .- 


Good; contains 
some gravel. 


Unsuitable_____ 


Good; gener- 
ally mixed 
with con- 
siderable 
amount of 
gravel. 


Unsuitable... 


Fair; upper 18 


to 42 inches 
is medium to 
fine sand and 
some loamy 
sand. 


sand. 


.| Unsuitable______ 


ally mixed 
with some 
sand. 


-| Unsuitable__.__- 


-| Unsuitable... _. 


Good; generally 
mixed with 


Good; gener- 


Unsuitable... 


Good in upper 


36 to 48 
inches; wet 
below this 
depth. 


Good; fair com- 


paction prop- 
erties; low 
volume 
change. 


Fair: moderate 


to high 
volume 
change. 


Good; fair 


compaction 
properties; 
low volume 
change. 


Good or fair; 


good compac- 
tion proper- 
tics. 


Good in upper 


18 to 42 
inches, poor 
below this 
depth. 


Highway 
location 


Foundations for 


residential 
buildings ? 


Seasonal high 
water table; 
modcrate risk 
of frost 
heaving. 


Cuts and fills 
commonly 
needed, 


Cuts and fills 
commonly 
needed. 


Seasonal high 
water table; 
moderate 
risk of frost 
heaving. 


Cuts and fills 


commonly 
needed, 


Cuts and fills 
commonly 
needed. 


Seasonal high 


water table; 
moderate risk 
of frost heav- 
ing; moderate 
volume 
change. 


Good bearing 


capacity; 
negligible 
volume 
change. 


Fair to poor 


bearing ca- 
pacity; me- 
dium volume 
change. 


Seasonal high 


water table; 
good bearing 
capacity; low 
volume 
change. 


Good to fair 


bearing 
strength; low 
volume 
change. 


Fair to poor 


bearing 
strength; low 
to moderate 
volume 
change. 
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Soil features affecting engineering practices—Continued 


Farm ponds 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


Seasonal high 
water table; 
moderate per- 
meability. 


No restrictions; 
moderately 
rapid perme- 
ability; possible 
pollution of 
water supplics. 


Modcrate perme- 
ability; prob- 
lems on slopes 
of more than 
10 percent. 


Seasonal high 
water table; 
permeability 
moderate in 
upper 24 to 42 
inches, rapid 
below this 
depth. 


No restrictions, 
except where 
slopes arc more 
than 10 per- 
ecnt, 


Slow permeability 
below depth of 
18 to 42 inches. 


Somewhat poor 
drainage; per- 
meability mod- 
erate in upper 
18 to 42 inches, 
modcrately 
slow below this 
depth. 


Not needed; well 
drained or mod- 
erately well 
drained. 


Generally not 
needed; well 
drained or 
moderately well 
drained; mod- 
erate perme- 
ability. 


Somewhat poor 
drainage; per- 
meability mod- 
erate in upper 
24 to 42 inches, 
rapid below 
this depth. 


Not needed; well 
drained or mod- 
erately well 
drained. 


Not needed; well 
drained or mod- 
erately well 
drained. 


Reservoir area 


Embankments 


Slow scepage 
rate; moderate 
permeability. 


Rapid seepage 
rate; mod- 
erately rapid 
permeability; 
seal blanket re- 
quired, 


| Slow secpage 


rate; moderate 
permeability. 


Slow seepage rate 
in upper 24 to 
42 inches, rapid 
below this 
depth; perme- 
ability mod- 
erate in upper 
part, rapid in 
lower part. 


Moderate seepage 
rate. 


High seepage 
rate; perme- 
ability rapid in 
upper 18 to 42 
inches, slow 
below this 
depth. 


Slow scepage 
rate, espe- 
cially in com- 
pacted ma- 
terial from 
upper 18 to 
42 inches; 
moderate 
shrink-swell 
potential, 


Rapid seepage 
rate; rapid 
permeability ; 
fair stability. 


Slow scepage 
rate; mod- 
erate shrink- 
swell poten- 
tial; medium 
strength and 
stability. 


Slow seepage 
rate in well- 
compacted 
fill; low 
shrink-swell 
potential; 
slow perme- 
ability. 


Compacted fill 
is stable and 
has a slow 
seepage rate; 
low shrink- 
swell poten- 
tial. 


High scepage 
rate and 
rapid perme- 
ability in 
upper 18 to 
42 inches; 
high shrink- 
swell poten- 
tial below 
this depth. 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


No restrictions 
other than 
scasonal high 
water table. 


Low water- 
holding ca- 
pacity ; 
droughty; 
difficult to 
establish per- 
manent 
vegetation. 


No restrictions, 
except where 
slopes are 
steep. 


Generally not 
needed; 
gcntle slopes; 
little runoff. 


High runoff and 
hazard of 
erosion in 
sloping and 
stecp arcas. 


Erodible; 
droughty; 
difficult to 
establish 
permanent 
vegetation. 


Slow rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity. 


Slow rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Slow rate of 
water intake, 
and medium 
water-holding 
capacity in 
upper 24 to 
42 inches; low 
water-holding 
capacity 
below this 
depth. 


Medium rate of 
water intake; 
medinm 
water-holding 
capacity. 


Rapid rate of 
water intake; 
low water- 
holding 
capacity. 


Generally not 
needed; mostly 
level-or nearly 
level areas; 
some short 
and irregular 
slopes, 


No restrictions 
other than 
short and ir- 
regular slopes 
or slopes of 
more than 12 
percent, 


No restrictions 
other than 
short and ir- 
regular slopes, 
or slopes of 
more than 12 
percent, 


Generally not 
needed; most- 
ly level or 
nearly level 
areas; slopes 
generally are 
short and 
irregular. 


No restrictions 
other than 
short and 
irregular 
slopes, or 
slopes of more 
than 12 
percent. 


No restrictions 
other than 
short and ir- 
regular slopes, 
or slopes that 
are more than 
12 percent 
and are 
readily eroded. 
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TABLE 8.—Engineering interpretations 


Suitability as source of— 


Soil features affecting engineering 
practices 


Soil scries and 
map symbols 


Foundations for 


Topsoil ! Sand Gravel Road fill Highway residential 
location buildings ? 
Metamora (MsA, MsB8).| Fair or poor__.-.) Unsuitable._...- Unsuitable__-..- Fair; commonly | Seasonal high Seasonal high 


Miami (MtB3, MtC3, 
MtD3, Mt&3, MtF3, 
MuA, MuB, MuB2, 
MuC, MuC2, MuD2, 
MuE2, MuF, MvB, 
MvB2, MvC2, MvD2, 
MwA, MwB, MwB2, 
MwC2, MwD2), 

(For Owosso part 
of the MwA, 
MwB, MwB2, 
MwC2, MwD2 
units, sec 
Owosso series). 


Monicalm (MxA, MxB, 
MxB2, MxC2, MxC3, 
MxD2, MxD3, 
MxE2, Mx&3, MxF2, 
MyA, MyB, MyB2, 
MyC2). 


Poor 


Morley (MzC3, MzD3, | Good 
MzaA, MzaB, 

zaB2, MzaC2, 
MzaD2, MzbB, 


MzbB2, MzbC2). 


Nester (NcB3, NcC3, 
NcD3, NcE3, NeB, 
NeB2, NeC2, NsB, 
NsB2, NsC2, NsD). 


Newaygo (NwC3, 
NwD3, NyA, NyB, 
NyB2, NyC2, 
NyD2, NyF2). 


See footnotes at end of table. 


Good. ____-.--- 


or fair.._.- 


Fair or good- --- 


Unsuitable... -- 


Fair; some thin 
layers contain 
fines. 


Unsuitable__._.- 


Unsuitable__- ~~ 


Fair; some sand 
mixed with 
gravel below 
depth of 24 
to 42 inches. 


Unsuitable... _- 


Unsuitable____ 


Unsuitable___--- 


Unsuitable___--- 


Good; gravel 
mixed with 
some sand 
below depth 
of 24 to 42 
inches. 


wet below 
depth of 36 
to 48 inches. 


Fair; fair com- 
paction prop- 
ertics. 


Good or fair; 
good compac- 
tion proper- 
ties. 


Fair; slightly 
plastic soil 
material. 


Fair; slightly 
plastic mate- 
rial. 


Good; low 
volume 
change. 


water table; 
slight risk of 


frost heaving. 


Cuts and fills 
commonly 
needed. 


Cuts and fills 
commonly 
needed. 


Slightly plastic 
soil material; 
slight risk of 


frost heaving. 


Slightly plastic 
soil material; 
slight risk of 


frost heaving. 


Cuts and fills 
commonly 
needed. 


water table; 
slight risk of 
frost heaving; 
medium vol- 
ume change. 


Fair to poor 
bearing 
strength; me- 
dium to high 
volume 
change. 


Good to fair 
bearing 
strength; low 
volume 
change. 


Slightly plastic 
soil; slight 
risk of frost 
heaving; fair 
to poor bear- 
ing strength. 


Slightly plastic 
soil material; 
slight risk of 
frost heaving; 
fair to poor 
bearing 
strength, 


No restrictions; 
good bearing 
strength; 
negligible 
volume 
change. 
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of the soils—Continued 


Soil features affecting enginecring practices—Continucd 


Disposal ficlds for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir area 


Embankments 


Waterways 


Sprinkier 
irrigation 


Terraces and 
diversions 


Permeability 
modcrately 
rapid in the 
upper 18 to 42 
inches, and 
moderate or 
modcrately 
slow below this 
depth; seasonal 
high water 
table. 


Moderate per- 
meability ; 
problems on 
slopes of more 
than 10 per- 
eent. 


No restrictions, 
except where 
slopes arc more 
than 10 per- 
cont. 


Moderately slow 
permeability ; 
large filter beds 
needed. 


Modcrately slow 
permeability ; 
large filter beds 
needed. 


No restrictions 
except where 
slopes are more 
than 10 per- 
cent. 


Somewhat poor 
drainage; per- 
meability mod- 
erately rapid in 
upper 18 to 42 
inches, and 
moderate or 
moderately 
slow below this 
depth. 


Well drained; 
moderate per- 
meability. 


Not needed; well 
drained or 
moderately well 
drained. 


Moderately well 
drained; small 
wet areas may 
need random 
tile. 


Well drained to 
moderately 
well drained; 
small wet areas 
may need 
random tile. 


Not needed; well 
drained or 
modcrately 
well drained. 


Moderate scepage 


rate; perme- 
ability moder- 
eratecly rapid in 
upper 18 to 42 
inches, and 
moderate or 
moderately 
slow below this 
depth. 


Slow scepage rate; 
moderate per- 
meability. 


Rapid scepage 
rate; moderately 
rapid permea- 
bility; scal 
blanket re- 
quired. 


Slow scepage rate; 
moderately slow 
permeability. 


Slow secpage rate; 
moderately 
slow permeabil- 
ity. 


Slow secpage rate 
in upper 24 to 
42 inches, 
rapid seepage 
below this 
depth. 


Slow secpage 
rate in well 
compacted 
fill; low 
shrink-swell 
potential. 


Slow secpage 
Tate; moder- 
ate strength 
and stability; 
moderate per- 
meability ; 
moderate 
shrink-swell 
potential. 


Moderate scep- 
age rate in 
compacted 
fill; piping 
hazard, 


Slow seepage 
rate; moder- 
ate shrink- 
swell poten- 
tial; moder- 
atcly slow 
permeability; 
moderate 
strength and 
stability. 


Slow seepage 
rate; moder- 
ate shrink- 
swell poten- 
tial; moder- 
ately slow 
permeability ; 
moderate 
strength and 
stability. 


Slow seepage 
rate in com- 
pacted fill 
composed of 
material 
from upper 24 
to 42 inches. 


No restrictions 
other than 
seasonal high 
water table. 


Stones in some 
areas; sloping 
areas subject 
to runoff and 
erosion. 


Low available 
moisture ca- 
pacity; gen- 
crally difficult 
to establish 
permanent 
vegetation. 


High runoff and 
hazard of cro- 
sion in sloping 
areas. 


High runoff and 
hazard of cro- | 
sion in sloping | 
arcas; clayey 
subsoil. 


High runoff and 
hazard of ero- 
sion in sloping 
to steep arcas. 


Moderate rate 


of water in- 
take; medium 
water-holding 
capacity in 
upper 18 to 
42 inches, 
high water- 
holding ca- 
pacity below 
this depth. 


Slow rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity. 


Slow rate of 
water intake; 
high water- 
holding 
enpacity. 


Slow rate of 
water intake; 
high water- 
holding 
capacity. 


Medium rate of 
water intake; 
medium 
water-holding 
capacity in 
upper 24 to 42 
inches. 


Generally not 
needed; 
mostly level or 
nearly level 
areas; slopes 
generally are 
short and ir- 
regular. 


No restrictions 
other than 
short and 
irregular 
slopes, or 
slopes of more 
than 12 per- 
cent. 


No restrictions 
other than 
short and ir- 
regular slopes, 
or slopes of 
more than 12 
percent. 


No restrictions 
other than 
short and 
irregular 
slopes, or 
slopes of more 
than 12 per- 
cent. 


No restrictions 
other than 
short and 
irregular 
slopes, or 
slopes of more 
than 12 per- 
cent. 


No restrictions 
other than 
short and 
irregular 
slopes, or 
slopes of more 
than 12 per- 
cent. 
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TABLE 8.—Engineering wnterpretations 


Suitability as source of— Soil features affecting engineering 
practices 
Soil series and 
map symbols _ Foundations for ; 
Topsoil ! Sand Gravel Road fill Highway residential 
location buildings ? 

Otisco (OcA, OcB, Pair. ..-------- Poor; generally | Unsuitable_._--- Fair or good; Seasonal high Scasonal high 

OtA, OtB). loamy sand; wet below water table; watcr table; 
variable depth of 3 or loses stability moderate 
amount of 4 fect. when wet. bearing 
fines. strength; low 

volume 
change. 

Owosso____.---------- Fair. ._-------- Unsuitable... --- Unsuitable..-_.- Fair; fair to Cuts and fills Fair to poor 
poor compac- commonly bearing ca- 
tion proper- needed. pacity; low 
ties. volume 

change. 

Perrin (PdA, PdB, Poor..----22--- Good; sand Good; gravel Good; low No restrictions; | No restrictions; 

PdB2, PeA, PeB). mixed with mixed with volume good bearing good bearing 
gravel below some sand change. capacity. strength; low 
depth of 24 below depth volume 
to 42 inches. of 24 to 42 change. 

inches, 

Pewamo (Pm, Pn)_----| Good_--~------- Unsuitable.....-| Unsuitable... __ Poor; generally | High water High water 
wet; slightly table; firm table; moder- 
plastic. somewhat ate shrink- 

plastic soil swell potential; 
material; risk risk of frost 
of frost heaving. 
heaving. 

Plainfield (PoB, PoC2, | Unsuitable......| Good; mostly Unsuitable_____- Good or fair; Cuts and fills No restrictions; 

PoD2, PoE2), poorly graded | low volume commonly good to fair 
medium change. needed. bearing 
sand. strength; low 

volume change. 

Rifle (Rm)..---.------ Unsuitable; un- | Unsuitable..---- Unsuitable.._--- Unsuitable; or- | High water High water 

clecomposed ganic ma- table; or- table; or- 
organic ma- ; terial; un- ganic soil; un- ganic soil; un- 
terial; crodi- stable. stable. stable. 

ble. 

Saranac (Sa, Se)_------- Good__..------ Unsuitable. _-__ Unsuitable... Poor; generally | High water High water 
wet; slightly table; firm table; mod- 
plastic. somewhat erate shrink 

plastic soil swell poten- 

material; risk tial; risk of 

of frost heav- frost heav- 

ing; flooding ing; flooding 
| hazard. hazard, 


See footnotes at end of table. 


of the soils—Continued 


Disposal fields for 
septic tanks 


Agricultural 
drainage 
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Soil features affecting enginccring practices—Continued 


Farm ponds 


Reservoir area 


Embank ments 


Waterways 


Seasonal high 
water table. 


Moderately rapid 
permeability in 
upper 18 to 42 
inches, and 
moderately 
slow below this 
depth; prob- 
lems on slopes 
of more than 
40 pereent. 


No restrictions.._. 


High water table; 
moderately 
slow permea- 
bility. 


No restrictions, 
except where 
slopes are more 
than 10 per- 
cent. 


High water table; 
unstable, or- 
ganic material. 


High water table; 
moderately 
slow permea- 
bility; flood- 
ing hazard. 


Somewhat poor 
drainage; 
moderately 
rapid perme- 
ability. 


Not needed; well 
drained; mod- 
cratcly slow 
permeability 
below depth of 
48 to 42 inches. 


Moderately well 
drained; ran- 
dom tile com- 
monly needed 
to drain wet 
spots. 


Naturally poor 
drainage; mod- 
crately slow 
permeability; 
adequate out- 
lets commonly 
difficult to 
locate. 


Not needed; well 
drained. 


Very poor drain- 
age in organic 
soil; water level 
control struc- 
tures desirable 
to prevent over- 
drainage. 


Naturally poor 
drainage; mod- 
crately slow 
permeability; 
adequate out- 
lets generally 
available; flood- 
ing hazard. 


Rapid seepage 
rate; seal 
blanket re- 
quired. 


Moderate seepage 
rate in upper 
part, slow 
seepage rate in 
lower part. 


Rapid seepage 
rate; moderatcly 
rapid permea- 
bility; seal 
blankct com- 
monly needed. 


Slow secpage rate; 
moderately slow 
permeability. 


Rapid secpage 
rate; seal 
blanket re- 
quired. 


Rapid secpage 
rate; water 
table generally 
near surface; 
pit-type ponds 
suitable. 


Slow seepage rate; 
moderately slow 
permeability; 
high water 
table; pit-type 
ponds suitable. 


Moderate 
secpage rate 
in compacted 
fill; good 
compaction 
properties. 


Slow scepage 
rate in well- 
compacted 
fill; low 
shrink-swell 
potential; 
fair stability. 


Rapid seepage 
rate; fairly 
stable; hazard 
of piping; 
good com- 
paction prop- 
erties. 


Slow seepage 
rate; mod- 
crate shrink- 
swell poten- 
tial; fair to 
poor com- 
paction prop- 
erties. 


Rapid scepage 
rate; fair 
compaction 
properties. 


Organic ma- 
terial not 
suitable for 
embankments. 


Slow seepage 
rate; mod- 
erate shrink- 
swell poten- 
tial; fair to 
good com- 
paction prop- 
erties. 


Sprinkler 
irrigation 


Terraces and 
diversions 


Low available 
moisture 
capacity; 
nearly level 
relief; little 
runoff, 


Erodible; diffi- 
cult to estab- 
lish vegeta- 
tion. 


Low available 
moisture ca- 
pacity; diffi- 
cult to estab- 
lish vegeta- 
tion. 


Level relief; 
little runoff; 
use water- 
tolerant 
plants. 


Low available 
moisture ca- 
pacity; diffi- 
cult to estab- 
lish perma- 
nent vegeta- 
tion. 


Not needed; un- 
stable or- 
ganic material 
in depres- 
sions. 


Level relief; 
little runoff; 
use water- 
tolerant 
plants. 


Rapid rate of 
water intake; 
low water- 
holding 
capacity. 


Medium rate of 
water intake; 
moderately 
low water- 
holding 
capacity in 
upper 18 to 42 
inches; high 
water-holding 
capacity 
below this 
depth. 


High rate of 
water intake; 
low water- 
holding ca- 
pacity. 


Medium to slow 
rate of water 
intake; high 
water-holding 
capacity; 
drainage re- 
quired. 


Rapid rate of 
water intake; 
very low 
water-holding 
capacity. 


High rate of 
water intake; 
very high 
water-hold- 
ing capacity; 
drainage re- 
quired. 


Medium to slow 
rate of water 
intake; high 
water-hold- 
ing capacity; 
drainage re- 
quired. 


Generally not 
needed; nearly 
level arcas 
with little 
runoff. 


Generally no 
restrictions, 
but ents deeper 
than 18 to 42 
inches may 
expose dense 
finer textured 
material. 


No restrictions 
other than 
short and ir- 
regular slopes. 


Not needed; 
depressions 
and low, level 
areas. 


No restrictions, 
but seldom 
needed be- 
cause of little 
runoff; steep 
slopes. 


Not needed; 
mainly de- 
pressions and 
low, level 
areas; un- 
stable organic 
material. 


Not needed; de- 
pressions and 
low, level 
areas. 
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SOIL SURVEY 


TABLE 8.—Jngineering interpretations 


Soil series and 
map symbols 


Suitability as souree of— 


Soil features affecting enginecring 
practices 


Topsoil ! 


Sand 


Gravel 


Road fill 


Highway 
location 


Foundations for 
residential 
buildings 2 


Scbewa (Sd)_---------- 


Selkirk (SeA, SfA)__--- 


Shallow sandy land (Sg). 


Shoals (Sh, Sk, SI)_---- 


Sims (Sm, Sn)_-------- 


Sloat se). 4 ses 3225, 


Spinks (SpA, SpB, 
SpB2, SpC2, SpC3, 
SpD2, SpD3). 


Good; high 
water table. 


Good or fair... -- 


Unsuitable. ___-- 


Good_____.-.-- 


Good________-- 


See footnotes at end of table, 


Unsuitable 


Unsuitable 


Unsuitable 


Unsuitable 


Good; sand 


mixed with 
gravel below 
depth of 24 
to 42 inches. 


Poor; mostly 


loamy sand 
in upper 7 to 
30 inches. 


Fair; consider- 


able fines. 


Good; gravel 
mixed with 
some sand be- 
low depth of 
24 to 42 
inches. 


Unsuitable__.._- 


Unsuitable_____- 


Unsuitable_____- 


Unsuitable__---- 


Unsuitable____-. 


Unsuitable____ ~~ 


Good; generally 
wet; low 
volume 
change in 
substratum. 


Poor; plastic 
clay generally 
wet below 
depth of 3 
fect. 


Good in upper 
7 to 30 
inches. 


Fair; generally 
wet below 
depth of 3 or 
4 fect; poor 
bearing 
capacity. 


Poor; generally 
wot; slightly 
plastic. 


Poor; generally 
wet; poor 
bearing ca- 
pacity. 


Good or fair; 
low volume 
change. 


High water 
table; risk of 
frost heaving. 


Seasonal high 
water table; 
plastic clayey 
material; risk 
of frost heav- 
ing. 


No restrietions_ _ 


Seasonal high 
water table; 
moderate risk 
of frost heav- 
ing; flooding 
hazard. 


High water 
table; firm 
somewhat 
plastie soil 
material; risk 
of frost heav- 
ing. 


High water 
table; moder- 
ate risk of 
frost heav- 
ing; flooding 
hazard. 


Cuts and fills 
commonly 
noccled; loose 
sand may 
hinder 
hauling. 


High water 
table; risk of 
frost, heaving; 
good bearing 
strongth. 


Scasonal high 
water table; 
plastic clayey 
material; risk 
of frost heav- 
ing; high 
shrink-swell 
potential; low 
shear 
strength. 


No restrictions; 
roc’ excavation 
necessary if 
basements 
are con- 
structed. 


Scasonal high 
water table; 
moderate risk 
of frost heav- 
ing; flooding 
hazard. 


High water 
table; mod- 
erate shrink- 
swell poten- 
tial; high 
risk of frost 
heaving. 


High water 
table; moder- 
ate risk of 
frost heav- 
ing: flooding 
hazard, 


No restrictions ; 
good to fair 
bearing 
strength; low 
volume 
change. 
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Soil features affecting enginecring practices—Continued 


Disposal ficids for 
septic tanks 


Agricultural 
drainage 


Farm ponds 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


High water table; 
moderate per- 
meahbility. 


Seasonal high 
water table; 
slow permeabil- 
ity. 


Sandstone bed- 
rock at depth 
of 7 to 80 
inches. 


Seasonal high 
water table; 
moderate per- 
meability; sub- 
ject to stream 
overflow. 


High water table; 
moderately 
slow perme- 
ability. 


High water table; 
moderate per- 
meability ; 
flooding 
hazard. 


No restrictions, 
except where 
slopes arc more 
than 10 per- 
cent; possible 
pollution of 
water supplics. 


Naturally poor 
drainage; mod- 
crately per- 
meable to depth 
of 24 to 42 
inches, rapidly 
permeable be- 
low this depth. 


Somewhat poor 
drainage; slow 
permeability; 
tile should be 
closely spaced 
and blinded. 


Not needed; well 
drained or 
moderately well 
drained. 


Somewhat poor 
drainage; mod- 
erate permea- 
bility. 


Naturally poor 
drainage; mod- 
eratcly slow 
permeability. 


Naturally poor 
drainage; mod- 
erate permca- 
bility; flooding 
hazard. 


Not needed; well 
drained. 


Slow seepage rate 
in upper 24 to 
42 inches, rapid 
scepage below 
this depth; 
moderately 
permeable in 
upper part, 
rapidly per- 
meable in lower 
part. 


Slow seepage rate__ 


Rapid seepage 
rate; shallow to 
bedrock; rapid 
permeability. 


Slow seepage 
rate; moderate 
permeability. 


Slow seepage rate. 


Slow seepage rate; 
moderate per- 
meability. 


Rapid seepage 
rate; moder- 
ately rapid or 
rapid: permea- 
bility; scal 
blanket needed. 


Slow seepage 
rate; good 
compaction 
properties; 
moderate 
shrink-swell 
potential. 


Slow scepage 
rate; high 
shrink-swell 
potential; low 
strength and 
and stability 
when wet. 


Rapid seepage 
rate; poor 
compaction 
properties. 


Slow seepage 
rate; fair 
compaction 
properties; 
modcrate 
shrink-swell 
potential. 


Slow secpage 
rate; moder- 
ate shrink- 
swell poten- 
tial; good 
compaction 
properties. 


Slow seepage rate; 


fair 
compaction 
properties; 
moderate 
shrink-swell 
potential. 


Too sandy; 
compacted 
fill will have 
moderate 
secpage rate. 


Level relief; 
little runoff; 
use Wwater- 
tolerant 
plants. 


Dense clayey 
subsoil; high 
runoff; vege- 
tation diffi- 
cult to estab- 
lish. 


Low fertility; 
generally dif- 
ficult to es- 
tablish vege- 
tation. 


Generally not 
needed; level 
relief subject 
to flooding. 


Nearly level re- 
lief; little 
runoff; use 
water-tolerant 
plants. 


Nearly level 
relief; little 
runoff; use 
water-tolerant 
plants. 


Erodible; slow 
runoff on 
gentle slopes; 
difficult to 
establish 
vegetation, 


Medium to slow 
rate of water 
intake; high 
water-holding 
capacity to 
depth of 24 to 
42 inches, 
low water- 
holding ca- 
pacity below 
this depth. 


Slow rate of 
water intake; 
high water- 
holding ca- 
pacity; slow 
permeability. 


Rapid rate of 
water intake; 
low water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity. 


Medium to slow 
rate of water 
intake; high 
water-holding 
capacity; 
drainage re- 
quired. 


Medium rate of 
water intake; 
high water- 
holding ca- 
pacity; 
drainage 
required. 


Rapid raic of 
water intake; 
low water- 
holding 
capacity. 


Not needed; de- 
pressions and 
low, level 
areas. 


Many level 
areas; short 
irregular 
slopes in 
gently sloping 
areas; dense 
clayey sub- 
soil, 


Generally not 
needed; gently 
sloping arcas. 


Generally not 
needed; flood 
plains. 


Not necded; de- 
pressions and 
level or nearly 
level areas. 


Not needed; 
depressions 
and low, level 
areas. 


Sandy soil with 
little runoff; 
dificult to es- 
tablish vege- 
tation; not 
suitable on 
steep slopes. 
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Soil series and 
map symbols 
Topsoil ! 
Tawas (Ta)_-_-------- Poor; crodible; 
oxidizes 
readily. 
Tuscola (TsA, TsB, Good__._------ 
TsB2, TsC2, TuB). 
Ubly (UbC3, UIA, Baitos Soeeuce2 
UIB, UIB2, UIC2, 
UID2, UIE2). 
Wallkill (Wa)..-------| Good___------- 
Wasepi (WeA, WeB, Feith och’ sccices 
WrA, WrB, WsA, 
WsB). 
(For Brady part of 
the WrA, WrB, 
WsA, WsB, 
units, sec Brady 
series). 
Washtenaw (Wt) Good... ------- 
Willette (Wu) --------- Poor; crodible; 
(Yor Linwood part oxidizes read- 
of Wu, see Lin- ily. 
wood scries). 


See footnotes at end of table. 


SOIL SURVEY 


Suitability as source of— 


Sand 


Fair; sand cov- 
ered with 12 
to 42 inches 
of organic 
material, 


Unsuitable. ._.-- 


Unsuitable____-- 


Unsuitable....-- 


Good; upper 18 
to 42 inches 
mostly loamy 
sand; loose 
sand and 
gravel below 
this depth. 


Unsuitable____-- 


Unsuitable. __--- 


Gravel 


Unsuitable.--..- 


Unsuitable_....- 


Unsuitable_...-- 


Unsuitable___... 


Fair or good 
below depth 
of 18 to 42 
inches; gravel 
mixed with 
an appreci- 
able amount 
of sand. 


Unsuitable_._--- 


Unsuitable... _--- 


TABLE 8.—Hngineering interpretations 


Soil features affecting engineering 
practices 


Road fill 


Highway 
location 


Foundations for 
residential 
buildings 2 


Unsuitable; or- 
ganic mato- 


rial; unstable. 


Poor; high in 
silt; poor 
compaction 
properties. 


Good in upper 
18 to 42 
inches; fair 
below this 
depth. 


Poor; generally 
wet; fair if 
not wet; or- 
ganic sub- 
stratum. 


Good in upper 
36 to 48 
inches; gen- 
crally wet 
below this 
depth. 


Poor; generally 
wet. 


Unsuitable; un- 
stable or- 
ganic mate- 
rial over wet 
clay. 


Organie soil; 
high water 
table; un- 
stable. 


Low strength 
and stability; 
risk of frost 
heaving. 


Cuts and fills 
commonly 
needed. 


High water 
table; un- 
stable sub- . 
stratum. 


Seasonal high 
water table. 


High water 
table; risk of 
frost heaving; 
in depressions. 


Unstable or- 
ganic soil; 
high water 
table. 


Unstable or- 
ganic soil; 
high water 
table. 


Low strength 
and stability; 
slight risk of 
frost heaving. 


Moderate 
shrink-swell 
potential be- 
low depth of 
18 to 42 
inches; slight 
risk of frost 
heaving. 


High water 
table; un- 
stable sub- 
stratum. 


Seasonal high 
water table; 
fair to good 
bearing 
strength; low 
volume 
change. 


High water 
table; risk of 
frost heaving; 
in depressions. 


Unstable or- 
ganic soil; 
high water 
table. 
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of the sowls—Continued 


Soil features affecting engineering practices—Continued 


Farm ponds 


Disposal fields for 
septic tanks 


Agricultural 
drainage 


High water table; 
unstable or- 
ganie material. 


Moderate per- 
meability; 
flows when 
wet, and may 
plug filter beds. 


Moderatcly rapid 
permeability in 
upper 18 to 42 
inches, ancl 
moderate be- 
low this depth. 


High water table; 
permeability 
moderate in 
upper 10 to 40 
inches, rapid 
in organic ma- 
terial below 
this depth. 


Seasonal high 
water table; 
moderately 
rapid perme- 
ability. 


High water table; 
moderate per- 
meability; in 
depressions. 


High water table; 


unstable organic 


material. 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Terraces and 
diversions 


| Very poorly 


drained organic 
soil to depth of 
12 to 42 inches, 
sand below this 
depth; moder- 
ately rapid 
permeability ; 
ditches gener- 
ally best suited. 


Modcrately well 


drained; ran- 
dom tile may be 
beneficial. 


Not needed; well 


drained to mod- 
erately well 
drained. 


Naturally poor 


drainage; per- 
meability mod- 
erate in upper 
10 to 40 inches, 
rapid in organie 
material below 
this depth. 


Somewhat poor 


drainage; mod- 
crately rapid 
permeability; 
sand makes 
tiling difficult; 
blinding needed. 


Naturally poor 


drainage; mod- 
crate permeabil- 
ity; in depres- 
sions. 


Vory poorly 


drained organic 
material to 
depth of 12 to 
42 inches; slow 
or very slow 
permeability be- 
low this depth; 
controlled drain- 
age desirable. 


Rapid secpage 


rate; high 
water table; 
moderately 
rapid permea- 
bility; pit-type 
ponds suitable. 


Moderate seepage 


rate; moderate 
permeability. 


Moderate sccpage 


rate in upper 18 
to 42 inches; 
slow below this 
depth. 


Slow seepage rate; 


rapidly permec- 
able organic 
material at 
depth of 10 to 
40 inches. 


Rapid seepage 


rate; permeabil- 
ity modcrately 
rapid in upper 
18 to 42 inches, 
rapid below this 
depth, 


Slow seepage rate; 


moderate per- 
meability. 


Rapid seepage 


rate in organic 
material, slow 
in underlying 
clay; permeabil- 
ity rapid in 
upper 12 to 42 
inches, slow be- 
low this depth; 
pit-type ponds 
suitable. 


Unsuitable; or- 
ganic mate- 
rial to depth 
of 12 to 42 
inches; high 
scepage rate 
in sand be- 
low this 
depth. 


Moderate seep- 
age rate; 
moderate 
shrink-swell 
potential; low 
strength and 
stability. 


Good compac- 
tion prop- 
erties; slow 
seepage rate 
if compacted. 


Slow seepage 
rate in upper 
10 to 40 
inches; un- 
suitable be- 
low this 
depth. 


Rapid seepage 
rate; poor 
compaction 
properties. 


Slow scepage 
rate; fair to 
poor stability; 
fair compac- 
tion proper- 
ties. 


Unsuitable or- 
ganic material 
to depth of 12 
to 42 inches; 
underlying 
clay has low 
strength and 
high shrink- 
swell poten- 
tial. 


Not needed; in 
depressions; 
unstable or- 
ganic material. 


Hazard of ero- 
sion in slop- 
ing areas. 


Sloping areas 
erodible. 


Level rclicf; 
little runoff; 
use water- 
tolerant 
plants. 


Level relicf; 
little runoff. 


Not needed; in 
depressions. 


Not needed; in 
depressions. 


Rapid rate of 
water intake; 
very high 
water-holding 
capacity in 
organic ma- 
terial in 
upper part, 
low water- 
holding ca- 
pacity in 
underlying 
sand; drain- 
age required. 


Moderate rate 
of water in- 
take; high 
water-holding 
capacity. 


Moderate rate 
of water in- 
take; moder- 
rate water- 
holding ca- 
pacity. 


Medium rate of 
water intake; 
high to very 
high water- 
holding ca- 
pacity; drain- 
age required. 


High rate of 
water intake; 
low water- 
holding ca- 
pacity; drain- 
age required. 


Medium rate of 
water intake; 
high water- 
holding capac- 
ity; drainage 
required. 


High rate of 
water intake; 
very high 
water-holding 
capacity; 
drainage re- 
quired. 


Not needed; 
depressions 
and low, level 
areas. 


Generally short 
irregular 
slopes. 


Some slopes of 
of more than 
12 percent. 


Not needed; de- 
pressions and 
low, level 
areas, 


Generally not 
needed; 
mainly level 
or nearly level 
areas; short 
irregular 
slopes. 


Not needed; 
depressions. 


Not needed; 
depressions. 
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SOIL SURVEY 


TaniE 8.—Engineering interpretations 


Suitability as source of— 


Soil features affecting enginecring 


practices 
Soil series and 
map symbols Foundations for 
Topsoil ! Sand Gravel Road fill Highway residential 
location buildings 2 
Wind eroded land Unsuitable; Good; mostly Unsuitable_..__. Good___....-.-| Readily eroded | Good to fair 
(Wy, Ww). sandy, poorly by wind and bearing 
droughty. graded me- water; cuts strength; low 
dium sand. and fills volume 
needed. change. 


1 Unless otherwise stated the suitability rating refers to the surface layer. 
2 Engineers and others should not apply specific values to the estimates given for bearing capacity of soils. 


They create homes for insect-eating birds and provide 
food and cover for pheasants in winter, 

Two types of wildlife borders can be developed on most 
farms. Namely, grass and legume borders, on which to 
turn machinery, and borders of shrubs im sapped areas 
next to woodlands, tall shelterbelts, or windbreaks. 

Streambank plantings, as part of streambank tmprove- 
ment, will create or improve wildlife habitats. 

Technical assistance in developing wildlife habitats 
can be obtained from your local representative of the 
Soil Conservation Service, the Michigan Department of 
Conservation, the U.S. Fish and Wildlife Service, the 
State or Federal forester, or the Michigan Cooperative 
Extension Office. 

The soils of Ionia County have been placed in eight 
wildlife suitability groups. All of the soils in one group 
are estimated to have similar capacity to produce food 
and cover for wildlife. Table 9 lists important plants 
for wildlife food and cover, shows the wildlife groups 
and specific areas to which the plants are suited, and in- 
dicates the kinds of wildlife by which the plants are 
used. The “Guide to Mapping Units” at the back of this 
survey shows the group in which each soil has been 
placed. Gravel pits and Made land were not placed in a 
group, because they ordinarily do not support vegetation 
ov they vary greatly in soil properties. Following is a 
brief description of each of the wildlife suitability groups 
in the county. 

Group 1 consists of well drained or moderately well 
drained soils that have a moderately permeable sandy 
loam, loam, and silt loam subsoil. 

Group 2 consists of somewhat poorly drained and poor- 
ly drained soils that have a moderately permeable sandy 
loam, loam, and silt loam subsoil. 

Group 3 consists of well drained and moderately well 
drained soils that have a slowly permeable clay loam, 
silty clay loam, clay, and silty clay subsoil. 

Group 4 consists of somewhat poorly drained and poor- 
ly drained soils that have a slowly permeable clay loam, 
silty clay loam, clay, and silty clay subsoil. 


Group 5 consists of well drained and moderately well 
drained soils that have a moderately rapid to rapidly 
permeable loamy sand subsoil. 

Group 6 consists of somewhat poorly drained and 
poorly drained soils that have a moderately rapid to 
rapidly permeable loamy sand and ‘sand subsoil. 

Group 7 consists of well drained soils that have a very 
rapidly permeable sand subsoil. 

Group 8 consists of very poorly drained, rapidly per- 
meable organic soils. 


Formation and Classification of Soils 


_ This section describes the factors that affect the forma- 
tion of the soils, and it gives the classification of the soil 
series in the county by great soil groups. 


Factors of Soil Formation 


Soil is formed by weathering and other processes that 

act on the parent material. The characteristics of the 
soil at any given point depend on (1) parent material; 
(2) climate; (3) plant and animal life; (4) relief and 
drainage; and (5) time, or age. 
_ The factors of soil formation are so closely interrelated 
in. their effects that few generalizations can be made 
about one factor unless conditions are specified for the 
other four. 


Parent material 


The soils of Tonia County developed in glacial drift 
of the late Wisconsin (Cary) glaciation and in recent 
alluvial and organic material. 

The drift covers all of the county, except one small 
area 2 miles cast of Ionia Township, where reddish sand- 
stone is exposed at the surface. It is sufficiently thick to 
mask completely any direct influence of the underlying 
bedrock on the character of the soils. Unweathered gla- 
cial drift consists of transported limy residue; of frag- 
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Soil features affecting enginecring practices—Continued 


Farm ponds 


Disposal fields for 


septic tanks 


Agricultural 
drainage 


Reservoir area 


Embankments 


Waterways 


Sprinkler 
irrigation 


Problems on 
slopes of more 
than 10 percent; 
possible pollu- 
tion of water 
supplies. 


Not needed; well 
drained or mod- 
erately well 
drained. 


Rapid seepage 
rate; rapid per- 
meability; seal 
blanket re- 
quired. 


Rapid seepage 
rate; fair 
compaction 
properties ; 
piping hazard. 


Generally not 
needed; little 
or no runoff; 
droughty; dif- 
ficult to estab- 
lish perma- 
nent vegeta- 


Rapid rate of 
water intake; 
low water- 
holding capac- 
ity; of limited 
agricultural 
use. 


Terraces and 
diversions 


Generally not 
needed; little 
runoff; mainly 
short and ir- 
regular slopes. 


tion, 


3 Not applicable. 


ments of shale, limestone, and sandstone; and of smaller 
amounts of crystalline rock. These materials were de- 
posited as moraines, till plains, glaciofluvial outwash 
plains, terraces, and glacial lakebed plains. 

The moraines and fill plains are deposits of unassorted 
material left by the melting front of the glacier. These 
deposits range from predominantly sand to predominantly 
clay in texture. The Kent, Miami, and McBride soils are 
examples of soils that formed in this material. 

The glaciofluvial outwash plains and terraces are also 
deposits left by flowing water along the front of the 
melting glacier, but these deposits are stratified as a re- 
sult of sorting, and they are predominantly sandy and 
gravelly material. The Fox, Boyer, and Mancelona soils 
are examples of soils formed in these deposits. 

Glacial lakebed plains formed where bodies of water 
were Impounded for long périods. They are character- 
ized by stratified depoists of silt and clay and some thin 
layers of fine sand. The Tuscola, Kibbie, and Colwood 
soils are examples of soils formed in these deposits. 

Alluvial sediments that vary in texture were deposited 
on the bottom lands of the major streams throughout the 
county. The Genesee and Shoals soils are examples of 
soils tormed in these materials. 

The organic materials in depressions throughout the 
county consist of remains of sedges, grasses, and trees. 
These materials accumulated in standing water after the 
retreat of the glaciers. The Carlisle, Tawas, and Edwards 
soils are examples of soils that developed in this type of 
material, 


Climate 


The soils in Ionia County developed under a cool moist 
climate, influenced to some extent by the close proximity 
of Lake Michigan. The average annual precipitation of 
wbout 33 inches is fairly uniformly distributed through- 
out the year. Humidity is high throughout most of the 
year, and the ground commonly is frozen in winter. 

The climate of the county is discussed in greater detail 
in the section “General Nature of the County.” 
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Plant and animal life 


Plants, micro-organisms, earthworms, and other forms 
of life on and in the soils are active in the soil-forming 
processes. 

Originally, dense forest covered all of Ionia County 
except the scattered swamps and bogs. On the more fer- 
tile fine-textured soils, the stands were predominantly 
northern hardwoods; on the medium-textured soils, there 
were mixed stands of hardwoods and pine; and on the 
coarse-textured soils, the stands consisted mainly of pine 
and oak. Tamarack, white-cedar, poplar, and water-tol- 
erant shrubs were common in the swamps, and leather- 
leaf, reeds, sedges, and shrubs covered the bogs. 

The differences in the original vegetation are reflected 
in the characteristics of the soils, particularly those of 
the surface layer. For example, the chemical and physi- 
cal properties of the organic matter in the surface layer 
are directly related to those of the original vegetation, 
and the depth and color of the leached mineral layer can 
be attributed in part to the original vegetation, although 
this factor is tempered by other factors of soil formation, 
notably climate and parent material. 

The remains of leaves, twigs, and fallen trees that ac- 
cumulate on the surface of forest soils provide food and 
habitats for living organisms, such as worms and insects. 
These organisms burrow into the soil to some depth, 
causing both soil mixing and some changes in aeration 
and drainage. Bacteria in the soil help to break down 
organic matter so that it can be used by growing plants. 


Relief 


Relief affects the formation of soils largely by modify- 
ing internal drainage, runoff, rate of erosion, and other 
results of water action. 

Organic soils, such as the Carlisle or Tawas, formed in 
low areas where water accumulated and remained con- 
tinuously. Their properties depend principally on the 
kinds of plants from which they formed, on the level of 
the water table, and on the mineral content of the water. 
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Plants 


Shrubs: 


Bayberry...------ 
Bessey cherry..__-- 
Sand cherry_.._-.- 
Coralberry . _----- 


Siberian crab_.---- 


Highbush cran- 
berry. 


Gray dogwood. .-_. 


Silky dogwood. -_-- 


Wild grape...---- 


American hazel- 
nut (filbert 
hybrid). 


Washington haw- 


thorn. 


Tartarian honey- 
suckle. 


Autumn olive..__- 


Multiflora rose... - 


Fragrant sumac. -- 


Trees: 


Black loeust.__..- 


TABLE 9.—Switability of specified plants for wildlife food and cover 


SOIL SURVEY 


Wildlife groups 
to which plant 
is suited ! 


1, 2, 3, 4, and 5__. 


1, 2, 3, 4, and 7___ 


1, 5, and 7_-_----- 


1, 2, 3, 4, and 8_.- 


1, 2, 3, 4, and 8_.. 


1, 2, 3, 4, and 8.-- 


1 and 5__.--.----- 


1, 5, and 7....-_-. 


Sce footnotes at end of table. 


Wildlife arcas to which 
plant is suited 


Kinds of wildlife by which plant is used— 


For food 


Fence rows, windbreaks, 
wildlife borders, odd 
areas. 

Odd areas___.._.-.----- 


Odd arcas__.-._.--..--- 


Wildlife borders, odd 
areas. 


Odd areas... ..-.------- 


Fence rows, windbreaks, 
wildlife borders, odd 
areas, streambanks. 

Fence rows, wildlife bor- 
ders, odd areas, 
marshes, pond areas, 
streambanks. 

Fence rows, wildlife bor- 
ders, odd areas, 
marshes, pond areas, 
streambanks. 

Fence rows, wildlife bor- 
ders, odd areas, 
streambanks. 

Wildlife borders, odd 
areas. 


Wildlife borders, odd 
arcas. 


Ditehbanks, fence rows, 
windbreaks, wildlife 
borders, odd areas, 
pond areas. 

Ditchbanks, fence rows, 
windbreaks, wildlife 
borders, odd areas, 
streambanks. 

Ditchbanks, fence rows, 
windbreaks, wildlife 
borders, odd areas, 
pond areas, stream~ 
banks. 

Odd areas__------------ 


Windbreaks, odd areas.._- 


Windbreaks, odd areas-___ 


Pheasant, bobwhite quail, 
ruffed grouse. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, ruffed grouse, 
cottontail rabbit, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 


rabbit, white-tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit. 


Bobwhite quail, ruffed grouse, 


cottontail rabbit, white- 
tailed deer. 


Squirrel, white-tailed deer. ___ 


White-tailed deer...-.-2-..- 


For cover 


Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
cottontail rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit. 


' Pheasant, bobwhite quail, 


ruffed grouse, waterfowl, 
cottontail rabbit. 


Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
cottontail rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
cottontail rabbit. 


Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
cottontail rabbit. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel. 


Cottontail rabbit. 


Cottontail rabbit. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 


Plants 


Trees—Continued 


Red pine_...-.-.- 


Scotch pine..__._- 


White pine._____- 


Norway spruec___. 


White spruce... ___ 


Grasses, legumes, and 
grain: 
Arrowhead; duck- 
potato. 
Alfalfa; brome... _- 


Crownvetch...__- 


Birdsfoot trefoil__. 


Alsike clover; red 
clover; timothy. 


Ladino clover; 
brome. 


Sweetclover; 
orchardgrass. 


Reed canarygrass__ 


Soybeans.-__-..-. 


Sudangrass._...__ 
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TABLE 9.—Switability of specified plants for wildlife food and cover—Continued 


Wildlife groups 
to which plant 
is suited ! 


1, 8, and 6-.___ 2. 
| 1, 3, and 8._.._._. 
| land3 


1, 2, 3, 4, and 8__- 


1, 2, 8, and 4_____ 


1, 2, 3, and 4.___- 


1, 2, 3, 4, 5, and 6_ 


1, 3, and 5......_. 


2, 4, and 8._..-_-- 


Wildlife areas to which 
plant is suited 


Windbreaks, odd areas. _- 


Windbreaks, odd areas. _- 


Windbreaks, odd areas, 
marshes, streambanks. 


Windbreaks, odd areas, 
streambanks. 


Windbreaks, odd areas, 
marshes, pond areas, 
streambanks. 


Marshes.......22222--_- 


Ditchbanks, windbreaks, 
wildlife borders, odd 
areas. 

Ditchbanks, windbreaks, 
wildlife borders, odd 
areas, pond areas. 

Ditchbanks, windbreaks, 
wildlife borders, odd 
areas, pond areas, 
streambanks. 

Wildlife borders, odd 
areas, pond areas. 


Wildlife borders, odd 
areas, pond areas. 


Ditchbanks, windbreaks, 
wildlife borders, odd 
areas, pond areas. 

Ditchbanks, windbreaks, 
wildlife borders, odd 
areas, marshes, pond 
areas, streambanks. 


areas. 


Wildlife borders, odd 
areas. 


Wildlife borders, odd 


areas. 


Wildlife borders, 
areas. 


odd 


! Wildlife suitability groups described on page 158. 


Kinds of wildlife by which plant is used— 


For food 


For cover 


Squirrel, white-tailed deer__.- 


Squirrel, white-tailed deer. _. 


Squirrel, white-tailed decr--__- 


Squirrel 


Waterfowl. 


Cottontail rabbit, white- 
tailed deer. 


Pheasant, bobwhite quail, 
cottontail rabbit, white- 
tailed deer. 

Pheasant, bobwhite quail, 
cottontail rabbit, white- 
tailed deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, white-tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, white-tailed deer. 

Pheasant, bobwhite quail, 
cottontail rabbit. 


Bobwhite quail, waterfowl___- 
Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
squirrel, white-tailed deer. 
Pheasant, bobwhite quail, 
ruffed grouse, waterfowl, 
cottontail rabbit, 
squirrel, white-tailed deer. 
Pheasant, bobwhite quail, 
waterfowl, white-tailed 
deer. 


Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
tuffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 

Pheasant, bobwhite quail, 
ruffed grouse, cottontail 
rabbit, squirrel, white- 
tailed deer. 


Pheasant, bobwhite quail, 
waterfowl, cottontail rabbit. 


Pheasant, bobwhite quail, 
waterfowl, cottontail rabbit. 


Pheasant, bobwhite quail, 
waterfowl, cottontail 
rabbit. 


Pheasant, bobwhite quail, 
waterfowl, cottontail 
rabbit. 

Pheasant, bobwhite quail, 
waterfowl, cottontail 
rabbit. 

Pheasant, bobwhite quail, 
waterfowl, cottontail 
rabbit. 

Pheasant, waterfowl, cotton- 
tail rabbit, white-tailed 
deer. , 


Pheasant, bobwhite quail, 
cottontail rabbit. 


Pheasant, bobwhite quail, 
waterfowl, cottontail 
rabbit. 
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Poorly drained or very poorly drained mineral soils, 
such as the Brookston, formed in level or nearly level 
areas and depressions where water did not cover the soil 
material completely or continuously. Because of poor 
aeration, the organic material in these soils is better pre- 
served than in the better drained soils, and it is mixed 
with the mineral soil to a greater depth. Beneath the 
layer of organic-mineral material, the soils are gray in 
color as a result of poor aeration and the subsequent re- 
duction of iron. 

Well-drained soils, such as the Miami, formed in level 
to steeply sloping areas where natural drainage and aera- 
tion are good. The surface layer of these soils is dark 
grayish brown and is moderately low in organic-matter 
content. The horizons below the surface layer are bright 
colored, an indication of good acration. 

Somewhat poorly drained soils, such as the Conover 
and Capac, occur at clevations above the poorly drained 
soils and below the well-drained soils. ‘These soils are 
saturated during part of the year. Consequently, their 
surface layer is moderately dark colored, and the hori- 
zons below the surface layer are mottled. 

Time 

The degree of development of the soil profile depends 
somewhat on the length of time that the parent material 
has been subjected to soil-forming processes. 

The soils of Ionia County are relatively young, geo- 
logically speaking. Yet, sufficient time has elapsed since 
the retreat of the last glacier to permit the formation of 
distinct horizons in soils that formed in glacial deposits, 
such as the Miami. On the other hand, such soils as the 
Genesee and Landes, which formed in recent alluvium, 
have not been in place long enough for distinct horizons 
to develop. The characteristics of these soils are very 
much like those of the parent materials. The thickness 
of the organic soils, such as the Lupton and Carlisle, de- 
pends somewhat on the length of time the organic ma- 
terial has remained im place. 


Classification of Soils 


In this subsection, the soils of Ionia County have been 
classified into great soil groups. The soils In any one 
group have similar kinds of horizons in the same sequence 
in their profiles, but they may differ greatly in other 
characteristics, such as relief, texture, or thickness of the 
profile. Many soils have significant characteristics of 
more than one great soil group and are called intergrades. 

The classification of the soil series into great soil groups 
is shown in the list that follows. Then each great soil 
group is discussed. 


Great soil growp 
Podzol_____-_-- 


Series 

Au Gres, Belding, Capac, Chelsea, 
Coral, Gladwin, Tosco, Mancel- 
ona, Marlette, McBride, Men- 
ominee, Montealm, Newaygo, 
Otisco, Ubly. 

Brown Podzolic. Grayling. 

Gray Wooded_._ Dighton, Kawkawlin, Kent, Nester, 

Selkirk. 
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Series 

Blount, Boyer, Brady, Cadmus, 
Celina, Conover, Dryden, Fox, 
Tonia, Kendallville, Iibbie, 
Lapeer, Locke, Macomb, Ma- 
therton, Metamora, Miami, 
Morley, Owosso, Perrin, Spinks, 
Tuscola. 

Regosol_.._-.-- Plainfield, slightly acid variant. 

Humic Gley_... Barry, Bergland, Berville, Brecken- 

ridge, Brevort, Brookston, Co- 

hoctah, Colwood, Edmore, Ens- 

ley, Epoufette, Gilford, Glendora, 


Great soil yroup 
-Gray-Brown 
Podzolic. 


Granby, Kokomo, Pewamo, 
Saranac, Sebewa, Sims, Sloan, 
Wasepi. 


Bog ,(organic)__ Carlisle, Edwards, Linwood, Lup- 
ton, Rifle, Tawas, Willette. 

Abscota, Algansee, Alluvial land, 
Ceresco, Hel, Genesee, Kerston, 
Landes, Shoals, Shoals, heavy 
subsoil variant, Wallkill, Wash- 


tenaw. 


Alluvial. ___- 


Podzois.—In Tonia County these soils formed in sandy 
material and are well drained, moderately well drained or 
somewhat poorly drained. In undisturbed areas, they 
havea thin O1 horizon and a thin dark-colored Al horizon, 
underlain by an eluviated gray A2 horizon. There is 
an abrupt boundary between the A2 horizon and the 
underlying dark reddish-brown, dark-brown, or yellow- 
ish-brown Bh or Bir horizon. Iron oxides and_ or- 
ganic carbon, leached from the O1 and A horizons, have 
accumulated in the B hovizon. The practical significance 
of this accumulation has not been completely evaluated, 
but it is known that iron oxide reacts with phosphate to 
form a relatively insoluble compound. 

Some soils in Ionia County have a Podzol upper se- 
quum and a Gray Wooded lower seqnum. Generally, the 
Podzol sequence of Al, A2, Bh, or Bir horizons is un- 
derlain by a Gray Wooded sequence of A’2 and A’2&B’21 
or B’t horizons. In some soils the Podzol A2 horizon is 
thin, and in cultivated arcas it is incorporated into the 
Ap horizon. The Gray Wooded A’2 horizon generally is 
grayish brown and, in some soils, is very thin or Jacking. 
In the A’2GB’21 horizon or the B’21&A’2 horizon, the 
A’2 material occurs as thick coats on ped surfaces, in 
cracks, in root and worm channels, or along structure 
planes. In the upper part of the B’2 horizon, small 
chunks of B’2 material are partly or wholly surrounded 
by A’2 material. The B’22 or B’t horizon is enriched 
either by clay that washed from the overlying horizons 
or by clay that developed in place, or both. In soils 
that developed in loamy sand, the B’t horizon occurs as 
thin and commonly discontinuous layers that are sep- 
arated by layers of the A’2 horizon. The Au Gres soils 
are classified as Podzols. The soils in Ionia County that 
have a Podzol upper sequum and a Gray Wooded lower 
sequum are those of the Belding, Capac, Chelsea, Coral, 
Gladwin, Tosco, Mancelona, Marlette, McBride, Menomi- 
nee, Montcalm, Newaygo, Otisco, and Ubly series. 
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Brown Podzolic_soils—In Tonia County, these soils 
formed in sand. They have a fairly thin, dark-colored 
A1 horizon, a yellowish-brown B horizon, and a very pale 
brown C horizon. The A2 horizon commonly is thin or 
Jacking. Only small amounts of ivon oxide and humus 
have accumulated in the B horizon. This accumulation 
is considerably less than that in the B horizon of Pod- 
zols, either because the A horizon lacks enough iron to 
permit leaching and subsequent accumulation in the B 
horizon, or the organic acids are of a kind not favorable 
for this leaching and accumulation. The Grayling soils 
represent this great soil group in Ionia County. 

Gray Wooded soils—Gray Wooded soils formed in 
moderately fine textured and fine textured materials in 
areas where Podzols are dominant on the coarser tex- 
tured materials. These soils have a thin, dark-colored 
Al horizon; a grayish-brown to gray eluviated A2 hori- 
zon; & B2&A2 or A2&B2 horizon in which the A2 mate- 
rial occurs as thick coats around peds, in worm and root 
channels, and along cleavage planes; a B2 horizon that 
has an accumulation of clay; and a C horizon. The A2 
horizon of the Gray Wooded soils is grayer than that of 
the Gray-Brown Podzolie soils in southern Michigan, 
Indiana, and western Ohio, and the upper part of their B 
horizon occurs as peds partially or wholly surrounded by 
A2 material. The Dighton, Kawkawlin, Kent, Nester, 
and Selkirk soils represent this great soil group in Ionia 
County. 

Gray-Brown Podzolic soils—In Tonia County, these 
soils formed in calcareous soil materials, under deciduous 
forest, in a humid temperate climate. They range widely 
in texture and are well drained, moderately well drained, 
or somewhat poorly drained. 

In undisturbed areas they have a thin slightly acid or 
moderately acid layer of leaf litter and mild humus over 
an organic-mineral horizon; a thin erayish-brown miner- 
al Al horizon; a light grayish-brown or grayish-yellow 
leached A2 horizon; and a yellowish or brownish B hori- 
zon that is higher in content of clay than the horizon 
above or below and that is lighter colored with depth. 

Gray-Brown Podzolic soils are similar to Gray Wood- 
ed soils in some respects, but they differ from these soils 
im that they have a gradual or clear boundary between 
the A2 horizon and the B1 horizon; little, if any, gray 
coatings of A2 material on the surface of peds in the B 
horizon; and no fingering of AQ material into the B 
horizon. 

The somewhat poorly drained soils, classified as Gray- 
Brown Podzolic soils, have general characteristics of 
these soils but also have some characteristics of Low- 
Humic Gley soils, which are not represented in Tonia 
County. The subsoil is somewhat gleyed but lacks the in- 
tense gleying associated with the Low-Humic Gley soils, 
and also the gleying occurs deeper in the profile than is 
common in Low-Humic Gley soils. 

The soils in the county that have been classified as 
Gray-Brown Podzolic soils belong to Blount, Boyer, 
Brady, Cadmus, Celina, Conover, Dryden, Fox, Ionia, 
Kendallville, Kibbie, Lapeer, Locke, Macomb, Mather- 
ton, Metamora, Miami, Morley, Owosso, Perrin, Spinks 
and Tuscola series. 
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eegosols.—These soils consist of deep sand in which 
there is little or no profile development. The A horizon 
is thin. The B horizon either is lacking or is very faintly 
developed. The rest of the profile is the C horizon. The 
Plainfield soils, slightly acid variant, are the only soils 
in Ionia County that are classified as Regosols. 

Humic Gley soils-——Humic Gley soils formed in nearly 
level areas or depressions and are poorly drained or very 
poorly drained. They have a thick black to very dark 
gray or very dark brown A1 horizon that is relatively 
high in organic-matter content; a gray or grayish-brown 
B or Bg horizon that, in some areas, is mottled with yel- 
low or brown; and a C horizon. In some areas there is 
as much as 12 inches of peat or muck on the surface. 
These soils receive water that runs off higher areas. As 
a result, they remain waterlogged much of the time. Or- 
ganic matter that accumulates under these conditions be- 
comes mixed with the mineral material to some depth. 
The gray colors of the B or Bg horizon are the result of 
poor drainage and aeration and the reduction of iron 
in the presence of organic matter. 

The typical Humic Gley soils in Ionia County are those 
of the Barry, Bergland, Berville, Breckenridge, Brevort, 
Brookston, Colwood, Edmore, Ensley, Epoufette, Gilford, 
Granby, Kokomo, Pewamo, Sebewa, Sims, and Wasepi 
series. These soils range from sand to clay or silty clay 
in texture and from acid to calcareous in reaction. 

Some soils in Ionia County are classified as Humic 
Gley soils that are intergrading to Alluvial soils. These 
soils ave in nearly level areas and depressions on flood 
plains, generally on that part of the flood plain that is 
farthest from the stream or river. They have a ver 
dark gray to black Al horizon that is from 6 to 14 inches 
thick. New material that is deposited on the surface by 
recurrent floods contains enough in organic matter to 
maintain the dark color of the surface layer. The Co- 
hoctah, Glendora, Saranac, and Sloan soils are Humic 
Gley soils that are intergrading to Alluvial soils. 

Bog (organic) soils.—Bog soils consist of organic ma- 
terials that accumulated in water, which prevented or re- 
tarded rapid decomposition and oxidation. These soils 
ae more than 12 inches thick and in places extend to a 
depth of more than 20 feet. They occupy old lakebeds or 
marshes and range from muck to raw peat. The degree 
of composition is controlled largely by the kinds of orig- 
inal plant materials and the height of the water table. 
The Carlisle, Edwards, Linwood, Lupton, Rifle, Tawas, 
and Willette soils represent this great soil group in Ion- 
ia, County. 

Alluvial soils—Soils of this great soil group ave on 
flood plains and first bottoms adjacent to streams. They 
consist of recently deposited soil materials that Vary 
considerably in texture. Their characteristics depend 
largely on the original soil materials and the manner in 
which those materials were sorted and deposited. These 
soils have not been in place long enough for distinet 
horizons to form. Flowever, because of natural drainage, 
there ave some differences in the color of the soil material 
and in the amount of organic matter in the surface layer. 
The typical Alluvial soils in the county are the Abscota, 
Algansee, Ceresco, Kel, Genesee, Landes, Shoals, Shoals, 
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heavy subsoil variant, and Washtenaw soils, and Alluvial 
land, marl substratum. ; 

Some soils in the county are classified as Alluvial soils 
that are intergrading to Bog (organic) soils. These soils 
are poorly drained or very poorly drained and consist of 
alternate layers of mineral alluvium and organic mate- 
rial. The thickness and sequence of the layers vary con- 
siderably within short distances. The mineral layers are 
largely loamy sand but range to sand or to sand loam. 
The Kerston and Wallkill soils are classified as Alluvial 
soils that are intergrading to Bog (organic) soils. 


General Nature of the County 


This section provides some general information about 
the early settlement of the county, discusses the geology 
and climate, and gives some important farming statistics. 
The statistics are from reports published by the U.S. 
Bureau of the Census. 


Early settlement 


Prior to the arrival of the first white settlers, the area 
that is now Ionia County was under the control of the 
Sauk and Ottawa Indians. The first white settlers to 
reach the area came as a small group of 62 from New 
York. Traveling first by canalboat to Buffalo, then by 
steamboat to Detroit, and finally overland through the 
wilderness, they reached the present site of the city of 
Tonia in June 1833. In 1837 the area was laid out as 
a county: By 1870 the county had a population of 

4681. 


Geology 


As little as 15,000 years ago, the area that makes up 
Tonia County was covered by glacial ice. As a result, 
except for one small area, the underlying bedrock is 
covered by 50 to 500 feet of glacial material. Large 
ridges, or end moraines, developed along the front of 
the glacier as it halted in its retreat toward the north- 
east, These moraines are from 14, mile to 114 miles in 
width and from 10 to 40 feet in height. They form a 
concentric pattern that extends from the northeastern 
corner of the county toward the southwestern part. Level 
to undulating ground moraines formed as materials 
carried by the glacier were deposited. The outwash 
plains in the county are the old gravelly and sandy chan- 
nels of swift streams that formed as the glacier melted. 

Small glacial lakes are scattered throughout the coun- 
ty but are mainly in the western part. The largest of 
these lakes are Lake Odessa, Lake Morrison, Woodward 
Lake, and Long Lake. Small glacial lakebeds near 
Clarksville, west of Berlin Center, and north of Potters 
Corners are filled with muck or peat. Two large depres- 
sions, or old lakebeds, are in the northwestern part of the 
county. <A glacial drainageway that entered the county 
near Matherton and left it west of Saranac is now the 
channel of the Maple and Grand Rivers. 

The one,small area not covered by glacial drift occurs 
along the south side of the Grand River, 114 miles east 
of the city of Ionia. Flere the reddish sandstone bedrock 
is exposed. 
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Climate + 


Ionia County has a modified continental climate. The 
county is in the Lower Peninsula of Michigan, near Lake 
Michigan. Prevailing westerly winds cross the lake and 
pick up warm moist air in winter and cool moist air in 
summer. As a result, throughout the Lower Peninsula 
the winters are milder and the summers cooler than in 
areas at the same latitude west of the lake. 

Annual temperature and precipitation data, compiled 
from records of the U.S. Weather Bureau, are shown 
in table 10. The temperature varies widely in the coun- 
ty. Two years in 10, there will be at least 4 days in 
July when the temperature will be 95°F. or higher, and 
2 years in 10, there will be at least 4 days in January 
when the temperature will be 7° or lower. The tempera- 
ture is zero or lower on an average of 7 days in winter, 
and it is 90° or higher on an average of 14 days in sum- 
mer. The highest temperature ever recorded in the coun- 
ty was 103°, and the lowest was 21° below zero. A spread 
of 110° between the hottest and the coldest temperatures 
during a single year is not uncommon. 

The precipitation during the growing season is suffici- 
ent for a wide variety of crops. It is well distributed, 
and severe periods of drought are rare. In the 6-month 
period from April through September, the rainfall aver- 
ages 20.6 inches, or almost two-thirds of the total annual 
precipitation. Evaporation and transpiration rates are 
relatively low because the air is cool, the humidity is 
high, and many days are cloudy or partly cloudy. Con- 
sequently, the level of moisture in the soil generally is 
adequate for all crops, except those growing in very 
sandy soils. 

Most soils in the county are near the saturation point 
in spring after the snow melts. Subsequent rainfall on 
sloping cultivated soils often causes severe erosion unless 
the soils are protected from runoff. Poorly drained or 
somewhat poorly drained soils remain wet until late in 
spring. Unless these soils are adequately drained, plant- 
ing must be delayed. Damaging rains of high intensity 
commonly occur during the summer. A rain of the in- 
tensity of 1.05 inches per hour occurs on the average of 
once every year; a rain of the intensity of 1.8 inches per 
hour, 1 year in 10; and a rain of 2.05 inches per hour, 1 
year in 25. A rain of the intensity of 2.2 inches in a 
24-hour period occurs about once each year. 

Cool temperatures and relatively high soil moisture dur- 
ing the bloom stage are conducive to good yields of 
oats. Hay and pasture are favored by a cool moist 
growing season, particularly if grown on soils that are 
not too sandy and that are well fertilized. In fall, mois- 
ture generally is adequate for the preparation of seed- 
beds and the germination of seeded grain. In most 
winters, enough snow falls to protect fields of winter 
grain. Snow covers the ground on an average of 58 days 
each winter, and the average annual snowfall is 41 inches. 
During 6 months of each year, there is measurable amount 
of snow on the ground. 

5A. Exicumeter, State climatologist, Weather Bureau, U.S. 


Department of Commerce, assisted in the preparation of this 
subsection. 
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TaBe 10.—Temperature and precipitation, Ionia County, Mich. 


Temperature Precipitation 
Two years in 10 will have One year in 10 will Average 
at least 4 days with — have— depth of 
Month Average Average Days snow on 
daily daily Average with days with 
maximum | minimum | Maximum Minimum total snow snow cover 
temperature | temperature Less More cover of 1 inch 
equal to or | equal to or than-— than— or more 
higher than—]lower than— 
oF. oF, oF. oF. Inches Inches Inches Number Inches 
January.-..--.--------- 31.3 16.2 46 7 1.61 0.2 3.0 18 2.5 
February_..-.-------2-- 32. 9 15.9 44 9 1. 26 1.0 2.6 18 3.7 
March...___.....-___-_- 43.7 24.5 66 20 2.38 .8 3.6 6 2.9 
Aprilesi.432 gu ccde eho 59.0 35.3 79 28 8.15 1.1 5.3 0 0 
Mayes ts cet Se sone 68.7 44.7 84 37 4, 25 2.0 6.9 0 0 
DUNES et ety ah See 79.7 55.5 91 48 3.60 2.1 5.1 0 0 
Jul¥si tee eccce nth eee 84. 5 58.7 95 53 3.21 11 7.1 0 0 
AUGUSte oo. ek ed 83.0 57.2 94 50 3. 44 1.6 4.2 0 0 
September__..._.._.-__- 74.8 50. 2 88 Al 2.98 5 6.1 0 0 
October_.....----.. 22. 64.1 40.1 80 33 2.37 1.0 3.7 0 0 
November_.....------.- 46.2 30.4 64 25 2.40 1.5 3.5 5 2.8 
December. .....-..--_-- 34. 8 21.6 55 14 2.07 1.1 3.4 11 3.7 
Meare vccoecs seen 58. 6 DESO, tatters ete emia Yay | eee eed Pree eee 8° |asecicsleee 
1 Based on a 21-year record through 1940 to 1961. 
The length of the frost-free growing season depends Farming 


to some extent on elevation and air drainage. On cool 
evenings the heavier cold air tends to flow into low areas. 
Thus, such areas often have frost when adjacent higher 
areas do not. The average frost-free growing season at 
the Saranac Weather Station is 185 days. At the Web- 
ber Dam Station, it is 157 days. 

Table 11 shows the probabilities of the last freezing 
temperatures in spring and first freezing temperatures in 
fall. These figures indicate that 1 year in 10 tempera- 
tures of 32° or lower will occur as late as May 24 and 
as early as September 10. However, there is little likeli- 
hood that freezing temperatures will occur this late in 
spring and this early in fall in the same year. The grow- 
ing season in the county generally is sufficiently long for 
corn grown for grain to mature. Varieties of corn that 
mature in 100 to 118 days can be grown. However, the 
varieties commonly grown in the county mature in 100 
to 105 days. 


The total land area of Ionia County is about 368,000 
acres. Of this, slightly more than 80 percent, or 295,677 
acres, is in farms. The ‘rest consists mainly of State 
forest; privately owned woodland; abandoned farmland; 
and resort, urban, recreational, and industrial areas. Of 
the acreage in farms in 1964, about 54 percent was in 
harvested crops, and nearly 8 percent was in cropland 
used only for pasture. 

Corn is the chief row crop grown, and in 1964 there 
were 46,427 acres of corn harvested for grain, and 9,983 
acres cut for silage. Small grain is also important in 
the county, and in 1964 there were 28,356 acres in wheat, 
15,084 acres in oats, 890 acres in barley, 595 acres in rye, 
and 651 acres in buckwheat. Of the hay crops harvested, 
80,179 acres were in alfalfa and alfalfa mixtures, 7,245 
acres in clover or timothy, and 887 acres in other hay 
crops. Red clover seed was grown on 3,236 acres. Pota- 


TaBLe 11.—Probabilities of last freezing temperatures in spring and first freezing temperatures in fall, Ionia County, Mich. 


Probability 


Dates for given probability and temperature 


16° F. or lower 


20° F. or lower 


24° F. or lower 28° F. or lower 32° F. or lower 


Spring: 
1 year in 10 later than... -2-2.- lll April 1 April 10 May 2 May 14 May 24 
2 years in 10 later than_.-_--....--.- March 27 April 5 April 27 May 9 May 19 
5 years in 10 later than........------ March 17 March 26 April 17 April 29 May 9 

Fall: 
1 year in 10 earlier than -._.___-_---- November 13 November 3 October 23 September 21 September 10 
2 years in 10 earlier than. ..2.-22 2. November 18 November 8 October 28 September 26 September 15 
5 years in 10 earlier than. ...--. 2228 November 29 November 19 November 8 October 7 September 26 
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toes were grown on 222 acres; tree fruits, nuts, and grapes 
on 2,757 acres; and vegetables harvested for sale on 1,748 
acres. 

Apples are the main tree fruit crop. In 1964 there 
were 28,058,520 pounds of apples harvested, 513,451 
pounds of peaches, 186,493 pounds of pears, 258,217 
pounds of plums and prunes, and 458,466 pounds of 
sour cherries. 

There were 1,838 farms in the county in 1964. Of 
these, 295 were from 1 to 49 acres in size; 429 were from 
50 to 99 acres; 811, from 100 to 259 acres; 246, from 260 
to 499 acres; and 56, from 500 to 999 acres. There was 1 
farm larger than 1,000 acres. 

Of the 1,838 farms in the county, 554 were miscellane- 
ous or unclassified farms; 507 were dairy farms; 300, 
poultry and livestock farms, other than dairy; and the 
rest were vegetable, field crop, fruit and nut, and general 
farms. , 


Glossary 
Aeration, soil. The exchange of air in soil with air from the 
atmosphere. The air in a well-aerated soil is similar to 


that in the atmosphere; but that in a poorly aerated soil is 
considerably higher in carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or 
cluster, such as a clod, crumb, block, or prism. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams, 

Available moisture capacity. The capacity of a soil to hold water 
in a.form available to plants. Amount of moisture held in 
a soil between field capacity, or about one-third atmos- 
phere of tension, and the wilting coefficient, or about 15 
atmospheres of tension. 

Calcareous soil. <A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil ma- 
terial that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Consistence, soil. ‘he feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose. Noncoherent; soil will not hold together in a mass. 

Friable. When moist, soil crushes easily under gentle to mod- 
erate pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm, When moist, soil crushes under moderate pressure 
between thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic. When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a wire when 
rolled between thumb and forefinger. 

Sticky. When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material, 

Hard. When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft. When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented. Hard and brittle; little affected by moistening. 

Drainage, artificial. The removal of excess water on or within the 
soil by means of surface or tile drains. 

Drainage, natural. Refers to the conditions that existed during the 
development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening of channels 
or the blocking of drainage outlets. Several different classes 
of natural drainage are recognized. 

Hacessively drained soils are’‘commonly very porous and rapidly 
permeable and have low water-holding capacity. 
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Somewhat excessively drained soils are also very permenble 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 

Moderately well drained soils commonly have a slowly per- 
meable layer in or immediately beneath the solum. They 
have uniform color in the A and upper B horizons and 
have mottling in the lower B and © horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all of the time; the water table is within 12 to 
24 inches of the surface during part of the year; and, 
in podzolie soils, mottlings are below 6 to 16 inches in 
the lower A horizon and in the B and C horizons. Syn- 
onymonus with imperfectly drained soils, 

Poorly drained soils remain wet for a large part of the time. 
The water table commonly is at or near the surface during 
a considerable part of the year. Podzolic soils commonly 
are light gray from the surface downward and may or 
may not be mottled. 

Very poorly drained soils are frequently ponded. The water 
table commonly is at or near the surface during the 
greatest part of the year. Podzolic soils commonly have.a 
dark-gray or black surface layer. The deeper part of the 
profile generally is gray and may or may not be mottled. 

Fragipan. A loamy, brittle, subsurface horizon that is very low in 
organic matter and clay but is rich in silt or very fine sand. 
The layer is seemingly cemented when dry, has a hard or 
very hard consistence, and has a high bulk density in com- 
parison with the horizon or horizons above it. When moist, 
the fragipan tends to rupture suddenly if pressure is applied, 
rather than to deform slowly. The layer is generally 
mottled, is slowly or very slowly permeable to water, and 
has few or many bleached fracture planes that form poly- 
gons. Fragipans are a few inches to several feet thick; 
they generally occur below the B horizon, 15 to 40 inches 
below the surface, 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited; also includes the assorted and wn- 
assorted materials deposited by streams flowing from gla- 
ciers. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Green manure (agronomy). A. crop grown for the purpose of being 
turned under in an early stage of maturity or soon after 
maturity for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by  soil- 
forming processes, 

Humus. ‘The well-decomposed, more or less stable part of the 
organic matter in mineral soils. 

Leaching. The removal of soluable materials from soils or other 
material by percolating water. 

Moraine (geology). An accumulation of earth, stones, and other 
debris deposited by a glacier. Types are these: Terminal, 
lateral, medial, ground. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are 
as follows: abundance—few, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the great- 
est dimension; medium, ranging from 5 millimeters to 15 
millimeters (about 0.2 to 0.6 inch) in diameter along the 
greatest dimension; and coarse, more than 15 millimeters 
(about 0.6 inch) in diametér along the greatest dimension. 

Muck. An organic soil consisting of fairly well decomposed organic 
material that is relatively high in mineral content, finely 
divided, and dark in color. 

Neutral soil. In practice, a soil having a pH value between 6.6 
and 7.8. Strictly speaking, a soil that has a pI value of 7.0. 

Parent material (soil). ‘The horizon of weathered rock or partly 
weathered soil material from which soil has formed; horizon C 
in the soil profile. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter, that has accumulated where there has been excess 
moisture. 
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Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid or alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction, In words, the 
degrees of acidity or alkalinity are expressed thus: 


plt pH 


Extremely acid_._ Below 4.5 Mildly alkaline... 7.4 to 7.8 

Very strongly 4.5 to 5.0 Moderately alka- 7.9 to 8.4 
acid. line. 

Strongly acid_.___ 5.1 to 5.5 Strongly alkaline. 8.5 to 9.0 

Medium acid___.- 5.6 to 6.0 Very strongly 9.1 and 

Slightly acid_____ 6.1 to 6.5 alkaline. higher 

Neutral__.-____- 6.6 to 7.3 


Sand. As a soil separate, individual rock or mineral fragments 
ranging from 0.05 millimeter to 2.0 millimeters in diameter, 
Most sand grains consist of quartz, but sand may be any 
mineral composition. As a textural class, soil that is 85 
percent or more sand and not more than 10 percent clay. 

Silt. Ags a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a 
textural class, soil that is 80 percent or more silt and less 
than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief over periods of 
time. 
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Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons, Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 

Structure, soil, The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than horizon- 
tal), columnar (prisms with rounded tops), dlecky (angular 
or subangular), and granular. Structureless soils are (1) 
single grain (each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. Stream 
terraces are frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 


GUIDE TO MAPPING UNITS 


{For a full description of a mapping unit, read both the description of the mapping unit and 
the description of the soil series to which the mapping unit belongs. 


(All wildlife suitability groups are described on page 158. See table 1, page 6, for approx- 
imate acreage and proportionate extent of the soils and table 3, page 102, for the predicted 
yields per acre of the principal crops. For facts about the engineering properties of the 
soils, turn to the section beginning on page 115] 


Soil Woodland Wildlife 
De- management suitability suitability 
scribed unit group group 

Map on 
symbol Mapping unit page Symbol Page |Letter Page Number 
Ab Abscota loamy sande--------- ern ener enn enn neee 10 L-4aA (IIIw) 100 fe) 115 5 
Ac Abscota loamee------9------- enn eee en nee aeenee 9 L-4aA (IIIw) 100 0 115 5 
Ad Abscota sandy loamecs~--e-eeeen sneer nner ccc escen 10 L-4aA (IIIw) 100 (e} 115 5 
Ae Algansee loamen~-<~--n-- enn nner en nee e nnn nnn renee 10 L-4cA (IIIw) 101 (e) 115 6 
Ag Algansee loamy Sand--~------eennennn wenn nccecnn - 10 L-4cA (IIIw) 101 6) 115 6 
Ah Algansee sandy Loamer----93e-nn-nn enn nen eccenn 10 Le4cA (IIIw) 101 ce) 115 6 
Am Alluvial land, marl substratum=---+-s-«e--+---- 11 M/mcA (VIw) 101 8) 115 6 
AS Au GreS Sandewner ewan nn cnn we nen ene ene nn eccnnn - 11 5bA (IVw) 100 F 114 6 
Ba Barry Loame~een none e nner ener nner meen ener cn nese 12 3cA (IIw) 93 W 115 2 
Bd Barry sandy loam---<-e--n- seen ween n nner n een en ne 12 3cA (LIw) 93 W 115 2 
BeA Belding sandy loam, 0 to 2 percent slopes------ 12 3/2bAB (IIw) 94 G 114 2 
BeB Belding sandy loam, 2 to 6 percent slopes------ 12 3/2bAB (IIw) 94 G 114 2 
Bg Bergland silty clay loame--re-seeeneneesencren= 13 leA’ (IVw) 87 P 115 4 
Bh Berville loam---------------- momen mene eeene - 13 3/2cA (IIw) 94 P 115 2 
Bk Berville sandy loam------=--------e2-=-----+--- 13 3/2cA (IIw) 94 P 115 2 
BlA Blount loam, 0 to 2 percent slopese-~--<=--«- ewce 14 1.5bAB (IIw) 89 Z 115 4 
BIB Blount loam, 2 to 6 percent slopes------------- 14 1.5bAB (IIw) 89 Z 115 4 
B1B2 Blount loam, 2 to 6 percent slopes, moderately 

Or oded awn nnn earn een nn ene we nen nnn enn wcneen 14 L.5bAB (IIw) 89 Z 115 4 
BmA Boyer loamy sand, 0 to 2 percent slopes-------- 14 4aA (IIIs) 95 M 114 5 
BmB Boyer loamy sand, 2 to 6 percent slopes-------- 15 4aB (IIIs) 95 M 114 5 
BmB2 Boyer loamy sand, 2 to 6 percent slopes, 

moderately eroded--~-----------~------= moeees 15 (IIIs) M 114 5 
BmC2 Boyer loamy sand, 6 to 12 percent slopes, 

moderately eroded-----+------- en ene nee n-ne ne 15 (IIile) 95 M 114 5 
BmD2 Boyer loamy sand, 12 to 18 percent slopes, 

moderately eroded-------------- cee nner ene 15 (Ive) M 114 5 
Bnd Boyer sandy loam, 0 to 2 percent slopes----«-- - 15 4aA (IIIs) 95 M 114 5 
BnB Boyer sandy loam, 2 to 6 percent slopes=------- 15 (IIIs) M 114 5 
BnB2 Boyer sandy loam, 2 to 6 percent slopes, 

moderately eroded=--<«--------0---------~ weer 15 (IIIs) M 114 5 
BnC2 Boyer sandy loam, 6 to 12 percent slopes, 

moderately erodedq-- n-ne new ance ene enn ennenn - 16 (IITe) M 114 5 
BnD2 Boyer sandy loam, 12 to 18 percent slopes, 

moderately eroded-~-------------------=-----== 16 (Ive) M 114 5 
BoA Boyer very stony loamy sand, O to 2 percent 

Slope Sennen enn newer nee nen enn en- oleltatatataletatatatate! -- 16 4aABC (Vs) M 114 5 
BoB Boyer very stony loamy sand, 2 to 6 percent 

8S Lope S wren een nen ewww nen meen nn nen een eee 16 4aABC (Vs) M 114 5 
BoC Boyer very stony loamy sand, 6 to 12 percent 

slopes=--=--- meee renee eee tenon een ann ome 16 4aABC (Vs) M 114 5 
BpE2 Boyer loamy sand, 18 co 25 percent slopes, 

moderately eroded------------- 8-9-2 --------=- 15 4aE (Vie) M 114 5 
BpF2 Boyer loamy sand, 25 to 40 percent slopes, 

moderately erodedw---- ene n-ne nen nnn n nn nnn en- 15 4aF (VITe) M 114 5 
BsA Boyer and Spinks loamy sands, 0 to 2 percent 

8 Lope <<a nner en eee wenn nnn enn n enn e nn wee~ 16 4aA (IIIs) M 114 5 
BsB Boyer and Spinks loamy sands, 2 to 6 percent 

8 Lope Sane e nen en nnn en en ewer nen nnnennneenee 16 M 114 5 
BsB2 Boyer and Spinks loamy sands, 2 to 6 percent 

slopes, moderately eroded--------2-----2----% 17 M 114 5 
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BsC2 Boyer and Spinks loamy sands, 6 to 12 

percent slopes, moderately eroded---«----- -- 17 4aC (Iile) Mu 114 b) 
BsD2 Boyer and Spinks loamy sands, 12 to 18 

percent slopes, moderately eroded--------- -- 17 4aD (IVe) M 114 5 
BsE2 Boyer and Spinks loamy sands, 18 to 25 

percent slopes, moderately eroded----------- 17 4aE (VIe) M 114 5 
BsF Boyer and Spinks loamy sands, 25 to 40 

percent slopes---~----~~«~-e- ene nn nnn ne een ee 17 4aF (VIIe) 97 M 114 5 
BsF3 Boyer and Spinks loamy sands, 25 to 40 

percent slopes, severely eroded-------~----+- 17 4aF3 (VITIe) 97 M 114 5 
Bt Breckenridge sandy loam----------------------- 18 3/2cA (IIw) 94 W 115 2 
By Brevort loamy Sand------+---+++-------+------ -- 19 4/2cA (IIIw) 98 W 115 6 
Bw Brookston Lloam-----3-- ern re en nn nn een nn-- - 19 2.5cA (I) 91 P 115 2 
CaA Cadmus loam, 0 to 2 percent slopes------------ 20 3/2aA (1) 93 U 115 1 
CaB Cadmus loam, 2 to 6 percent slopes--------+-- -~ 20 3/2aB (IIe) 94 U 115 1L 
CdA Cadmus sandy loam, O to 2 percent slopes------ 20 3/2aA (1) 93 U. 115 1 
CdB Cadmus sandy loam, 2 to 6 percent slopes----+-- 20 3/2aB (Ile) 94 U 115 1 
CeA Capac loam, 0 to 2 percent slopes-------+---== 20 2.5bAB (IIw) 91 Z 115 2 
CeB Capac loam, 2 to 6 percent slopes----------+=-- 21 2.5bAB (Iiw) 91 Zz 115 2 
CfA Capac sandy loam, 0 to 2 percent slopes-~--+-+-- 21 2.5bAB (IIw) 91 Z 115 2 
Cf£B Capac sandy loam, 2 to 6 percent slopes~------ 21 2,5bAB (IIw) 91 Z 115 2 
Cg Carlisle muckew------nsene ene nn nnn nn ene eee -- 21 McA (IIIw). 101 J 114 8 
ChA Celina loam, 0 to 2 percent slopes-“------<-=- 22 2.5aA (I) 89 D 114 1 
ChB Celina loam, 2 to 6 percent slopes-~--~------- - 22 2.5aB (IIe) 90 D lL 
ChB2 Celina loam, 2 to 6 percent slopes, . 

moderately eroded------- <n nen nn ene a enn e een ee 22 2.5aB (IIe) 90 D 1 
ChC2 Celina loam, 6 to 12 percent slopes, 

moderately erodedq------ enn nnn ene ne een ane ne - 22 2.5acC (IITIe) 90 D 1 
cl Ceresco-Shoals loams<-------~------------------- 22 L-2cA (IIIw) 100 ce) 2 
Cm Ceresco-Shoals sandy loamSe-e--------+------ -- 23 L-2cA (IIIw) 100 ie) 2 
CnA Chelsea loamy sand, 0 to 2 percent slopes----- 23 5aAB (IVs) 99 E 5 
CnB Chelsea loamy sand, 2 to 6 percent slopes----- 23 5aAB (IVs) 99 E 5 
CnB2 Chelsea loamy sand, 2 to 6 percent slopes, 

moderately eroded--------------------------+ 23 5aAB (IVs) 99 E 5 
CnC2 Chelsea loamy sand, 6 to 12 percent slopes, 

moderately eroded----~-~-----~--------------- 23 5aC (VIs) 99 E 5 
CoA Chelsea sand, O to 2 percent slopes---------= ~ 24 5aAB (IVs) 99 E 5 
CoB Chelsea sand, 2 to 6 percent slopes------~----- 24 5aAB (IVs) 99 E 7 
CoB2 Chelsea sand, 2 to 6 percent slopes, 

moderately eroded-----9------2- een enne-- se- 24 5aAB (IVs) 99 E 5 
CoC2 Chelsea sand, 6 to 12 percent slopes, 

moderately erodede-w---n eee w nnn nn neem nw wne == 24 5aC (VIs) 99 5 
Cp Cohoctah-Sloan loam8------<----2--se----5--- -- 24 L=2cA (LIIw) 100 2 
Cr Cohoctah-Sloan sandy loams---~---------------- 24 L-2cA (IIIw) 100 2 
Cs Colwood Lloam---+----~------+- woe ee ence wen wee 25 2.5cA (I) 91 2 
CtA Conover loam, 0 to 2 percent slopes----------- 26 2.5bAB (IIw) 91 2 
CtB Conover loam, 2 to 6 percent slopes----~----- - 26 2.5bAB (IIw) 91 2 
CtB2 Conover loam, 2 to 6 percent slopes, 

moderately eroded~~-~-------+-~------------8 26 2.5bAB (IIw) 91 2 
CuB Conover extremely stony loam, 2 to 6 

percent slopes --rm9-- <n en nme nee ene nn ene n ne nee 26 4aABC (Vs) 96 2. 
CvA Coral loam, 0 to 2 percent slopes-~------------ 27 3bAB (IIw) 93 2 
CvB Coral loam, 2 to 6 percent slopes------------ - 27 3bAB (IIw) 93 2 
CwA Coral sandy loam, 0 to 2 percent slopes------- 27 3bAB (IIw) 93 2 
CwB Coral sandy loam, 2 to 6 percent slopes~--~<--- 27 3bAB (IIw) 93 2 
DgC3 Dighton clay loam, 6 to 12 percent slopes, 

severely erodedq------n ne nnn wn ne nnn nena ee 27 1.5ac3 (IVe) 88 B 4 
DhA Dighton sandy loam, 0 to 2 percent slopes----- 28 1.5aA (1) 87 B 4 
DhB Dighton sandy loam, 2 to 6 percent slopes----- 28 1.5aB (Ile) 88 B 113 4 


Map 
symbol 


DhB2 
DhC2 


DrA 
DrB 
DrB2 


Ed 
Ek 
Em 
En 
Eo 
Ep 
FoA 
FoB 
FoB2 


FoC 
FoC2 


FoD2 
FoE2 
FoF 
FsB 
FxC3 
FxD3 


FxE3 
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Dighton sandy loam, 2 to 6 percent slopes, 
moderately eroded-o seen ewnne enw renew ce nen ee 
Dighton sandy loam, 6 to 12 percent slopes, 
moderately erodednceen saeco enn enennennenwe 
Dryden sandy loam, 0 to 2 percent slopes------- 
Dryden sandy loam, 2 to 6 percent slopes+------ 
Dryden sandy loam, 2 to 6 percent slopes, 
moderately eroded-~---------------- wenn enn nae 
Edmore sandy Loammrerecsenee nnn enenennn nce enn nnn 
Edwards muck------ecen teen nce e nen en enn ene enne 
Edwards muck, slopinge<9-----neee wenn ene een enee 
Ensley Lloamer---- cnn en nnn nese rec ee nee nen n renee 
Epoufette 
Epoufette 
Fox sandy 
Fox sandy 
Fox sandy 


2 percent slopes------~<-~-- 
6 percent slopes---------- 
2 to 6 percent slopes, 
Fox sandy loam, 6 to 12 percent slopes--+------- 
Fox sandy loam, 6 to 12 percent slopes, 
moderately erodedq---a--enemen wenn nnn ennnne 
Fox sandy loam, 12 to 18 percent slopes, 
moderately eroded----~--~------+------------- 
Fox sandy loam, 18 to 25 percent slopes, 
moderately eroded------------9--0-- eon n cere ne 
Fox sandy loam, 25 to 40 percent slopes-------- 
Fox stony sandy loam, 2 to 6 percent slopes~--- 
Fox sandy clay loam, 6 to 12 percent slopes, 
severely eroded---n------ neces nen en------5--- 
Fox sandy clay loam, 12 to 18 percent slopes, 
severely eroded=--------- n-ne nnn n n-ne eens 
Fox sandy clay loam, 18 to 25 percent slopes, 
severely erodedew-qnnnnenn naw ence enn ne nnnna 
Fox sandy clay loam, 25 to 40 percent slopes, 


severely erodedewsenennn nace nnn nee Henn - eee 
Gilford loamy sand--------------------------++~ 
Gilford sandy loam=~----~+------2----8- nee enn ne 
Gladwin loamy sand, 0 to 2 percent slopes------ 
Gladwin loamy sand, 2 to 6 percent slopes------ 
Gladwin sandy loam, 0 to 2 percent slopes--~--- 
Gladwin sandy loam, 2 to 6 percent slopes------ 
Glendora loammw--e nn --nne ww en ween ne ween 
Glendora sandy loam---------------------------- 
Granby loamy sand+---------------------------++ 
Gravel pitsce--- + nena -- nnn n wn nen een ene nen ne 
Grayling sand, 0 to 6 percent slopes----------- 
Grayling sand, 2 to 6 percent slopes, 

moderately erodedqn----en--e en nn nnn n en nnn nnn 
Grayling sand, 6 to 12 percent slopes---------- 
Grayling sand, 6 to 12 percent slopes, 

moderately eroded-----~--~------------------- 
Grayling sand, 12 to 18 percent slopes----=---- 


Grayling sand, 12 to 18 percent slopes, 
moderately eroded-----------------------2---+ 
Grayling sand, 18 to 40 percent slopes--------- 
Tonia loam, 0 to 2 percent slopes~------------- 
Ionia loam, 2 to 6 percent slopes-n--+--------- 
Ionia sandy loam, O to 2 percent: slopes-------- 
Ionia sandy loam, 2 to 6 percent slopes-------- 


De- 
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on 


page 
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unit group group 
Symbol Page |Letter Page Number 
1.5aB (IIe) 88 B 113 4 
1,5aC (IiTe) 88 B 113 4 
3aA (IIs) 91 U 115 1 
3aB (IIe) 91 U 115 1 
3aB (IIe) 91 U 115 2 
4cA (IIIw) 97 W 115 6 
M/mcAB (IVw) 101 J 114 8 
M/mcAB (IVw) 101 J 114 8 
3cA (IIw) 93 W 115 2 
4cA (IIIw) 97 WwW 115 6 
‘4cA (IILIw) 97 W 115 6 
3aA (IIs) 91 U 115 1 
3aB (IIe) 91 U 115 1 
3aB (IIe) 91 U 115 1 
3aC (IIIe) 92 115 1 
3aC (IIIe) 92 U 115 1 
3aD (IVe) 92 U 115 1 
3aE (VIe) 93 U 115 1 
3aEF (VITe) 93 U 115 1 
4aABC (Vs) 96 U 115 1 
3aC3 (IVe) 92 U 115 1 
3aD3 (VIe) 92 U 115 1 
3aEF3 (VIIe) 93 U 115 1 
3aEF3 (Vile) 93 U 115 1 
4cA (IIIw) 97 W 115 6 
4cA (IIIw) 97 WwW 115 6 
-4bdAB  (IIIw) 97 F 114 6 
4bAB (IIIw) 97 F 114 6 
4bAB (IILw) 97 F 114 6 
4bAB (IIIw) 97 F 114 6 
L-4cA (IIIw) 101 (0) 115 6 
L-4cA (IIIw) 101 (e) 115 6 
5cA (IIIw) 100 ie) 115 6 
Sa (VIIIs) 100 --- “o- --- 
5.7aA-F (VIIs) 100 N 114 7 
5.7aA-F (VIIs) 100 N 114 7 
5.7aA-F (VIIs) 100 114 7 
5.7aA-F (VIIs) 100 N 114 7 
5.7aA-F (VIIs) 100 N 114 7 
5.7aA-F (VIIs) 100 N 114 7 
5.7aA-F (VIIs) 100 N 114 7 
3aA (IIs) 91 U 115 1 
3aB (IIe) 91 U 115 1 
3aA (IIs) 91 U 115 1 
3aB (IIe) 91 U 115 1 


Ionia sandy 
moderately 
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loam, 2 to 6 percent slopes, 
CLOde dew een nner nner neem neem 


Iosco loamy sand, 0 to 2 percent slopes-------- 
Iosco loamy sand, 2 to 6 percent slopes-------- 
Kawkawlin loam, 0 to 2 percent slopes-~-+------- 
Kawkawlin loam, 2 to 6 percent slopes---------- 
Kawkawlin sandy loam, 0 to 2 percent slopes---- 
Kawkawlin sandy loam, 2 to 6 percent slopes---- 


Kendallville 
Kendallville 
Kendallville 

moderately 
Kendallville 

moderately 
Kendallville 


loam, 0 to 2 percent slopes-~-----~- 
loam, 2 to 6 percent slopes------- 
loam, 2 to 6 percent slopes, 


sandy clay loam, 


slopes, severely eroded=-------ere------nernn 


Kendallville 
Kendallville 
moderately 
Kendallville 
slopes, mo 
Kendallville 
slopes, mo 
Kent soils, 
Kent soils, 
Kent soils, 
Kent silty c 
severely e 
Kerston muck 
Kibbie loam, 
Kibbie Loam, 
Kokomo clay 
Landes-Eel 1 


sandy loam, 2 to 6 percent slopes~ 
sandy loam, 2 to 6 percent slopes, 
erodeden----- nn enn nnn nnn nnn rene nn 
sandy loam, 6 to 12 percent 
derately erodede----------"-------~ 
sandy loam, 12 to 18 percent 
derately erodede---------8---- scene 

2 to 6 percent slopes--------~------ 

6 to 12 percent slopes------~------ 

12 to 18 percent slopes---e----+---=- 

lay, 6 to 12 percent slopes, 

LOE da nme nner n nw wns ent ene en enae 
0 to 2 percent slopes-----------"= 
2 to 6 percent slopese-sercrse-an- 

Loamn nnn nnn ence ne meen nce cre nen enenn 

DAMS Hearne tenner nen meee ee nena ene 


Landes-Eel sandy lLoamsS----e-eeeen ern e- ann HH =- 
Landes=Genesee LoamS--~----8--eesennnnnnnennnen 


Landes -Genes 
Lapeer loam, 
Lapeer loan, 
Lapeer loam, 

eroded-=--- 
Lapeer loam, 


Lapeer sandy 
severely e 
Lapeer sandy 


ee sandy loamS----rreree een neneenne 
0 to 2 percent slopes------------- 
2 to 6 percent slopeSw<------e--e- 
2 to 6 percent slopes, moderately 


6 to 12 percent slopes, moderately 
clay loam, 6 to 12 percent slopes, 
voded ----an- nee reer e ence nnn nnn ann 
clay loam, 12 to 18 percent 


Slopes, severely eroded--------------ee----n- 


Lapeer sandy 
slopes, se 
Lapeer sandy 
Lapeer sandy 
Lapeer sandy 
moderately 
Lapeer sandy 
moderately 
Lapeer sandy 
moderately 
Lapeer sandy 
moderately 
Linwood -muck 


clay loam, 18 to 40 percent 
verely erodeden~-en-ee-nnnnnerenn an 
loam, 0 to 2 percent slopes------- 
loam, 2 to 6 percent slopes-------= 
loam, 2 to 6 percent slopes, 


loam, 18 to 40 percent slopes, 
Coded ewan een enn cn nan nnn nennnnece 


eee ee ce nen me we ee eee eee ee ee wee ewe 
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3aB (IIe) 91 U 115 1 
4/2bAB (IIIw) 98 G 114 6 
4/2bAB (IIIw) 98 G 114 6 
1.5bAB (IIw) 89 Zz 115 4 
1,5bAB (ILw) 89 Zz 115 4 
1.5bAB (IIw) 89 Zz 115 4 
1.5bAB (IIw) 89 Zz 115 4 
3/2aAK (1) 93 U 115 1 
3/2aB (IIe) 94 U 115 1 
3/2aB (IIe) 94 U 115 1 
3/2aC (IIIe) 94 U 115 1 
2.5aC3 (IVe) 90 U 115 1 
3/2aB (IIe) 94 U 115 1 
3/2aB (IIe) 94 U 115 1 
2.5aC (IIIe) 90 U 115 1 
2.5aD (IVe) 90 U 115 1 
laBC (IIe) 87 B 113 3 
laBC (IITe) 87 B 113 3 
1.5aD (IVe) 89 B 113 3 
1,5ac3 (Ive) 88 B 113 3 
L-4cA (IIIw) 101 J 114 8 
2.5bAB (IIw) 91 G 114 2 
2,5bAB (IIw) 91 G 114 2 
2.5cA (I) 91 P 115 2 
L-2aA (IIw) 100 P 115 1 
L-2aA (Ilw) 100 (a) 115 1 
L-2aA (IIw) 100 0 115 1 
Le2aA (IIw) 100 ) 115 1 
3aA (IIs) 91 U 115 1 
3aB (IIe) 91 U 115 1 
3aB (IIe) 91 U 115 2 
3aC (IIe) 92 U 115 1 
3aC3 (IVe) 92 U 115 1 
3aD3 (Vie) 92 U 115 1 
3aEF3 (VITe) 93 U 115 1 
3aA (IIs) 91 U 115 1 
3aB (Ile) 91 U 115 1 
3aB (Ile) 91 U 115 1 
| 3aC (ITIe) 92 U 115 1 
3aD (IVe) 92 U 115 1 
3aEF (VIIe) 93 U 115 1 
M/4cA (IVw) 101 J 114 8 
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LsA Locke sandy loam, 0 to 2 percent slopes-------- 46 3bAB (IIw) 93 G 114 2 
LsB Locke sandy loam, 2 to 6 percent slopes-~------ 46 3bAB (IIw) 93 G 114 2 
Lt Lupton muck-------------- meen ere eresenn wenecee 47 McA (IIIw) 101 G 114 8 
MaA Macomb loam, 0 to 2 percent slopes--~---~------ 47 3/2bAB (IIw) 94 G 114 2 
MaB Macomb loam, 2 to 6 percent slopes------~-----= 47 3/2bAB (IIw) 94 G 114 2 
Mb Made Lande----<- enn nnn nn ween nnn n ne nnn a weecece 47 Sa (VIIIs) 100 =s= aa r= 
McB Mancelona loamy sand, loamy substratum, 2 to 

6 percent slopes-~----- Tella la tata tatalatatatateiatatatatatatal 48 4aB (IIIs) 95 M 114 5 
McC2 Mancelona loamy sand, loamy substratum, 6 to 

12 percent slopes, moderately eroded=-~-----~+ 48 4aC (IITe) 95 M 114 5 
MdA Mancelona-Chelsea loamy sands, O to 2 percent 

8 Lope S~-~--- +n nn nn rene nnn nnn ne nnn nt nnn n ne 48 4aA (IIIs) 95 c 113 5 
MdB  Mancelona-Chelsea loamy sands, 2 to 6 percent 

SLopeseewennnnene en cene Bom ccnenseecne seneenn 48 4aB (IIIs) 95 Cc 113 5 
MdB2 Mancelona-Chelsea loamy sands, 2 to 6 percent 

slopes, moderately eroded----e-e------- weoccee 48 4aB (IIIs) 95 Cc 113 5 
MdC2. Mancelona-Chelsea loamy sands, 6 to 12 percent 

slopes, moderately erodedenn--enns-en--~ce-=- 49 4aC (IIe) 95 c 113 5 
MdC3 Mancelona-Chelsea loamy sands, 6 to 12 percent 

slopes, severely eroded~--------------~-----+ 49 4aC3 (IVe) 96 c 113 5 
MdD Mancelona-Chelsea loamy sands, 12 to 18 percent 

S Lope Sear w enn enn nner wren wn enn ew ene n nnn wenwcce= 49 4aD (IVe) 96 Cc 113 5 
MdD2 Mancelona-Chelsea loamy sands, 12 to 18 percent 

slopes, moderately erodedwe---9en---~----8--- 49 4aD (IVe) 96 Cc 113 5 
MdD3 Mancelona-Chelsea loamy sands, 12 to 18 percent 

slopes, severely erodede--nen-senwnnnnncnenn nn 49 4aD3 (VIe) 96 Cc 113 5 
MdE2 Mancelona=Chelsea loamy sands, 18 to 25 percent 

slopes, moderately eroded-------e-8-------=- 49 4aE (Vie) 96 c 113 5 
MdE3 Mancelona-Chelsea loamy sands, 18 to 25 percent 

slopes, severely eroded--+--~------------- ronn= 650 4aE3 (VITe) 96 Cc 113 5 
MdF Mancelona-Chelsea loamy sands, 25 to 40 percent 

SLOPES rr ew nnn cnn terre resem weer wane neni en 50 4aF (Vile) 97 Cc 113 5 
MdF2 Mancelona-Chelsea loamy sands, 25 to 40 percent 

slopes, moderately erodede-------e-n-n-ee-n=- 50 4aF (VITe) 97 Cc 113 5 
MdF3 Mancelona-Chelsea loamy sands, 25 to 40 percent 

slopes, severely erodede---nn-n--er nnn enn nwen 50 4aF3 (VITe) 97 Cc 113 5 
MeA Mancelona-Chelsea stony complex, 0 to 2 percent 

8 Lope wn nr rn re en enn nee en een 50 4aABC (Vs) 96 c 113 5 
MfC3 Marlette clay loam, 6 to 12 percent slopes, 

severely erodedercn mse n es ce ene nnn en enn nn nnee 50 2,.5aC3 (IVe) 90 D 114 1 
MfD3 Marlette clay loam, 12 to 18 percent slopes, 

severely erodadenmnn-n--ew nnn neem nnn nnnnnn nnn 51 2.5aD3 (VIe) 90 D 114 1 
MfE3 Marlette clay loam, 18 to 25 percent slopes, 

severely erodede---~-=--506~ alata kelatatetatatatatetatas 51 2.5aE (VIe) 91 D 114 1 
MgA Marlette loam, 0 to 2 percent slopes=--------- 51 2.5aA (1) 89 D 114 1 
MgB Marlette loam, 2 to 6 percent slopes-<------<-- 51 2.5aB (IIe) 90 D 114 1 
MgB2 Marlette loam, 2 to 6 percent slopes, 

moderately eroded----------n- een n nnn ee nen 51 2.5aB (IIe) 90 D 114 1 
MgC2 Marlette loam, 6 to 12 percent slopes, 

moderately eroded-#-9--------- ene enn e ne ene 51 2,5aC (IITe) 90 D 114 1 
MgD2 Marlette loam, 12 to 18 percent slopes, 

moderately erodedq---------e ene wen ee - nnn nnn- 51 2.5aD (IVe) 90 D 114 1 
MgE2 Marlette loam, 18 to 25 percent slopes, 

moderately eroded---------ennnnne ereces- eeree 51 2.5aE (VIe) 91 D 114 1 
MgF2 Marlette loam, 25 to 40 percent slopes, 

moderately erodedq-----------0---- 2 oe renee nnn 51 2,5aF (Vile) 91 D 114 1 
MhB Marlette loamy sand, 2 to 6 percent slopes----- 52 2.5aB (Ile) 90 D 114 1 
‘MhB2 Marlette loamy sand, 2 to 6 percent slopes, 

moderately erodedecenn--- nen een nnn wnn ne 52 2.5aB (IIe) 90 D 114 1 
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Map 
symbol Mapping unit 
MhC2 Marlette loamy sand, 6 to 12 percent slopes, 
moderately erodedaqcnrqnn nnn nn nnn nnn en en nnn nnn 
MkA Marlette sandy loam, 0 to 2 percent slopes----- 
MKB Marlette sandy loam, 2 to 6 percent slopes----- 
MkB2 Marlette sandy loam, 2 to 6 percent slopes, 
moderately eroded ---- nee ne nena nnn ns nen een 
MkC2 Marlette sandy loam, 6 to 12 percent slopes, 
moderately eroded---------~----~-~~~--------- 
MkD2 Marlette sandy loam, 12 to 18 percent slopes, 
moderately eroded------6 -en ene e wn nnn n-ne ne 
MkE Marlette sandy loam, 18 to 25 percent slopes--- 
MIA Matherton loam, O to 2 percent slopes---------~ 
MLB Matherton loam, 2 to 6 percent slopes-----~---- 
‘MmA  Matherton sandy loam, 0 to 2 percent slopes---- 
MmB Matherton sandy loam, 2 to 6 percent slopes---+ 
MnA McBride loamy sand, 0 to 2 percent slopes------ 
MnB McBride loamy sand, 2 to 6 percent slopes------ 
MnB2 McBride loamy sand, 2 to 6 percent slopes, 
moderately eroded+----------+---------------~- 
MnC2 McBride loamy sand, 6 to 12 percent slopes, 
moderately eroded-------------+--+------------ 
MoB3 McBride sandy clay loam, 2 to 6 percent 
slopes, severely eroded-----~--------------+- 
MoC3 McBride sandy clay loam, 6 to 12 percent 
slopes, severely eroded-------~-«-e---------- 
MoD3 McBride sandy clay loam, 12 to 18 percent 
slopes, severely eroded-~-----------+-------- 
MoE3 McBride sandy clay loam, 18 to 25 percent 
slopes, severely eroded--++-++--------~------ 
MpA McBride sandy loam, 0 to 2 percent slopes------ 
MpB McBride sandy loam, 2 to 6 percent slopes--~---- 
MpB2 McBride sandy loam, 2 to 6 percent slopes, 
moderately erodeda-en-nen ene nee enn en nena e ene 
MpC McBride sandy loam, 6 to 12 percent slopes=~--- 
MpC2 McBride sandy loam, 6 to 12 percent slopes, 
moderately eroded---~-------------------+------ 
MpD2 McBride sandy loam, 12 to 18 percent slopes, 
moderately erodedensen--nene nn nnn nn nnn nnn ene 
MpE2 McBride sandy loam, 18 to 25 percent slopes, 
moderately erodedq-e rence anne nme wenn nnn ne 
MpF2 McBride sandy loam, 25 to 40 percent slopes, 
moderately eroded---------n-----+------------ 
MrA Menominee loamy sand, O to 2 percent slopes---- 
MrB Menominee loamy sand, 2 to 6 percent slopes---- 
MrB2 Menominee loamy sand, 2 to 6 percent slopes, 
moderately erodedw----9- n-ne nee n nn enn n ene nee 
MrC2 Menominee loamy sand, 6 to 12 percent slopes, 
moderately eroded------- Sia lataaletntatel stake lelalatatetatatelel 
MrC3 Menominee loamy sand, 6 to 12 percent slopes, 
severely eroded------- Roma c ent en en en ene ccne 
MrD2 Menominee loamy sand, 12 to 18 percent slopes, 
moderately erodedqon-ne- nena nnw nen nen nnn nnn 
MrD3 Menominee loamy sand, 12 to 18 percent slopes, 
severely eroded------------n---------------s- 
MrE2 Menominee loamy sand,-18 to 25 percent slopes, 
moderately erodedq----n-ncnnnnan nce ncen enon ne 
MsA Metamora sandy loam, 0 to 2 percent slopes-~--- 
MsB Metamora sandy loam, 2 to 6 percent slopes----- 
MtB3 Miami clay loam, 2 to 6 percent slopes, 
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2.5aB 
2.5aC 
2.5aD 
2.5aE (Vie) 
3bAB (IIw) 
3bAB (IIw) 
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3bAB (IIw) 
3aA (IIs) 
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Soil Woodland Wildlife 
De- management suitability suitability 
scribed unit group group 

Map on 
symbol Mapping unit page Symbol Page| Letter Page 
MtC3 Miami clay loam, 6 to 12 percent slopes, 

severely croded----------44 2-2 ------------ n= 58 2.5aC3 (IiTe) 114 
MtD3 Miami clay loam, 12 to 18 percent slopes, 

severely erodede--~--- n-ne nnn enn en ne ne ene 58 2.5aD3 (Vie) 
MtE3 Miami clay loam, 18 to 25 percent slopes, 

severely eroded---------n----- nn =~ nn -------- 58 2.5aE (Vie) 
MtF3 Miami clay loam, 25 to 40 percent slopes, 

severely eroded--------- mr w nn nnn enn een n nes 59 2.5aF (VIIe) 
MuA Miami loam, 0 to 2 percent slopese----+-------= 59 2.5aA (I) 
MuB Miami loam, 2 to 6 percent slopes~------------- 59 2.5aB (Ile) 
MuB2 Miami loam, 2 to 6 percent slopes, moderately 

CTOdE da mew nw new e wm e ne neem ene nee w= 59 2.5aB (IIe) 90 D 114 
MuC Miami loam, 6 to 12 percent slopes------------- 59 2.5aC (IIe) 90 D 114 
MuC2 Miami loam, 6 to 12 percent slopes, moderately 

OL Ode da naw nan nw nen ener en een nen nennne 59 2.5aC (IlIe) 90 D 114 
MuD2 Miami loam, 12 to 18 percent slopes, moderately 

OT Ode dm rr nan mere nan ene re ene ee een nnn 59 2,5aD (IVe) 90 D 114 
MuE2 Miami loam, 18 to 25 percent slopes, moderately 

CT Ode daa new mann nn wen eee enn aeons ewe mene 59 2.5aE (Vie) 91 D 114 
MuF Miami loam, 25 to 40 percent slopes------------ 59 2.5aF (VITe) 91 D 114 
MvB Miami sandy loam, 2 to 6 percent slopes-------~ 59 2.5aB (IIe) 90 D 114 
MvB2 Miami sandy loam, 2 to 6 percent slopes, 

moderately eroded---------n-n- Sa reren nn newenn 60 2.5aB (Ile) 90 D 114 
MvC2 Miami sandy loam, 6 to 12 percent slopes, 

moderately eroded~-ene ne nn nn nen ener n nee neenn- 60 2.5aC (IIIe) 90 D 114 
MvD2 Miami sandy loam, 12 to 18 percent slopes, 

moderately erodedas-nse-nnnaneennenen-------- 60 2.5aD (IVe) 90 D 114 
MwA Miami-Owosso sandy loams, O to 2 percent 

Slopes ann nen ane ences nen e en ne ene eee ~~~ =~ 60 2.5aA (1) 89 D 114 
MwB  Miami-Owosso sandy loams, 2 to 6 percent 

SLOpeS-- n-ne reer ne te nem ence nsec nsennes 60 2.5aB (Ile) 90 D 114 
MwB2 Miami-Owosso sandy loams, 2 to 6 percent 

slopes, moderately erodede---s----e--------28 60 2.5aB (Ile) 90 D 114 
MwC2 Miami-Owosso sandy loams, 6 to 12 percent 

slopes, moderately eroded----------~-+~+------- 60 2.5aC (IIe) 90 D 114 
MwD2 Miami-Owosso sandy loams, 12 to 18 percent 

slopes, moderately eroded«----------------- -- 60 2,5aD (IVe) 90 D 114 
MxA Montcalm loamy sand, 0 to 2 percent slopes----- 61 4aA (IIIs) 95 Cc 113 
MxB Montcalm loamy sand, 2 to 6 percent slopes----- 61 4aB (IIIs) 95 C 113 
MxB2 Montcalm loamy sand, 2 to 6 percent slopes, 

moderately eroded-n-n---------en enn ann nena nen 61 4aB (IIIs) 95 C 113 
MxC2 Montcalm loamy sand, 6 to 12 percent slopes, 

moderately erodede-----------0----------+--+ 61 4aC (IIIe) 95 Cc 113 
MxC3 Montcalm loamy sand, 6 to 12 percent slopes, 

severely eroded=---=- Ralatatatataaateieiatatatetetatetaetatatatal 62 4aC3 (IVe) 96 c 113 
MxD2 Montcalm loamy sand, 12 to 18 percent slopes, 

moderately eroded---------------------------- 62 4aD (IVe) 96 C 113 
MxD3 Montcalm loamy sand, 12 to 18 percent slopes, 

severely erodedq----------- nen enn n en nen ne nen 62 4aD3 (VIe) 96 c 113 
MxE2 Montcalm loamy sand, 18'to 25 percent slopes, 

moderately eroded-------+-+-------- Ste atetel tore 62 4aE (VIe) 96 Cc 113 
MxE3 Montcalm loamy sand, 18 to 25 percent slopes, 

severely eroded--~---~------- Sa lalalatatatetatataintetatated - 62 4aE3 (VIle) 96 C 113 
MxF2 Montcalm loamy sand, 25 to 40 percent slopes, 

moderately eroded--------+-------~~----------- 62 4aF (VIIe) 97 c 113 
MyA Montcalm sandy loam, 0 to 2 percent slopes----- 62 4aA (IIIs) 95 c 113 
MyB Montcalm sandy loam, 2 to 6 percent slopes----- 63 4aB (IIIs) 95 c 113 
MyB2 Montcalm sandy loam, 2 to 6 percent slopes, 

moderately erodede---e-- nace n nn nnn nnn nnn en en 63 4aB (IIIs) 95 Cc 113 
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Myc2 
Mzc3 
Mzd3 
MzaA 
MzaB 
MzaB2 
Mzac2 


MzaDd2 


MzbB 
MzbB2 


MzbC2 
NeB3 
NeC3 
NeD3 
NcE3 


NeB 
NeB2 


Nec2 


NsB 
NsB2 


NsC2 


NsD 
NwC3 
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Mapping unit 


Montcalm sandy loam, 6 to 12 percent slopes, 


moderately 


Morley clay loam, 


er odedannnn nnn nn seen ee nee ne en wenn 
6 to 12 percent slopes, 


severely eroded---------- enn nner nen nen nee 


Morley clay loam, 


12 to 18 percent slopes, 


severely erodedwe-ennen tena n nen ener enn ens o-- 


Morley loam, 
Morley loan, 
Morley loam, 
moderately 
Morley loam, 
moderately 
Morley loam, 
moderately 
Morley sandy 
Morley sandy 
moderately 
Morley sandy 
moderately 


Nester clay loam, 


0 to 2 percent slopes--------0---~ 
2 to 6 percent Slopes-~-"--"---2-= 
2 to 6 percent slopes, 


CS ae\e-\< tt 


loam, 2 to 6 percent slopes-«----- 
loam, 2 to.6 percent slopes, 


2 to 6 percent slopes, 


severely eroded=-----n---n-ce- women mene nacnnn 


Nester clay loam, 
Nester clay loan, 


Nester clay loam, 


Nester loam, 
Nester loam, 

moderately 
Nester loam, 

moderately 
Nester sandy 
Nester sandy 


6 to 12 percent slopes, 


severely erodedmnn--ce nn nner nme w nnn ne nen nee 
12 to 18 percent.slopes, 
severely erodedeanr-mn enn nn nme n ne nnn ene eee -- 
18 to 25 percent slopes, 
severely eroded-----e-~ enn ene n enn ene 
2 to 6 percent slopes-=-~-“-------- 
2 to 6 percent slopes, 
Or 0ded as nnn een n nw ene e neem een ne we 
6 to 12 percent slopes, 
eroded--- 94-2 - renee nese nn nce e nnn 
loam, 2 to 6 percent slopes------- 
loam, 2 to 6 percent slopes, 
erodedqnn---e nnn enn n nen en eeencnee= 


moderately 
Nester sandy 
moderately 
Nester sandy 


loam, 6 to 12 percent slopes, 


loam, 12 to 18 percent slopes----- 


Newaygo sandy clay loam, 6 to 12 percent 
slopes, severely eroded--e-----e------------- 
Newaygo sandy clay loam, 12 to 18 percent 
slopes, severely eroded----------------8----- 
Newaygo sandy Loam, 0 to 2 percent slopes«----= 
Newaygo sandy loam, 2 to 6 percent slopes------ 
Newaygo sandy loam, 2 to 6 percent slopes, 


moderately 


eroded ence nance tenn n ner w nc ennnee 


Newaygo sandy Loam, 6 to 12 percent slopes, 


moderately 


eroded----<se-=-- [ olateto tela lntatelattatatetatal 


Newaygo sandy loam, 12 to 18 percent slopes, 


moderately 


moderately 
Otisco loamy 
Otisco loamy 
Otisco sandy 
Otisco sandy 
Perrin loamy 
Perrin loamy 


erodeda--- nnn nnn nnn en nn eee enn 
Newaygo sandy loam, 18 to 40 percent slopes, 

Ceaele(-te eee 
sand, 0 to 2 percent slopes------- 
sand, 2 to 6 percent slopes------= 
loam, 0 to 2 percent slopes------- 
loam, 2 to 6 percent slopes~------- 
sand, 0 to 2 percent slopes---~--- 
sand, 2 to 6 percent slopes------- 
sand, 2 to 6 percent slopes, 


Perrin Loamy 
moderately 
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4aC (IIIe) 
1.5aC3 (Ive) 
1,5aDE3 (VIe) 
1.5aA (I) 
1.5aB (IIe) 
1.5aB (IITe) 
1,5aC (Ile) 
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(Ive) 


3aC3 (IVe) 
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3aA (IIs) 
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3aD (Ive) 
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4aA (IIIs) 
4aB (IIIs) 
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Soil Woodland Wildlife 
De- management suitability suitability 
‘scribed unit group group 

Map on 
symbol Mapping unit page Symbol Page] Letter Page Number 
PeA Perrin sandy loam, 0 to 2 percent slopes------- 70 4aA (IIIs) 5 
PeB Perrin sandy loam, 2 to 6 percent slopes-~----- 70 4aB (IIIs) 5 
Pm Pewamo clay loamme------- teense en wenn nena 70 L.5cA (I) 4 
Pn Pewamo Loamen--senesnnn nn nne nnn nn neem nee ee nnn 70 1.5cA (1) 4 
PoB Plainfield sand, slightly acid variant, 0 to 

6 percent Slopese-see enn n aren nanan nn enn nnn ne 71 5aAB (IVs) 7 
PoC2 Plainfield sand, slightly acid variant, 6 to : 

12 percent slopes, moderately eroded---+----- 71 5aC (VIs) 7 
PoD2 Plainfield sand, slightly acid variant, 12 to 

18 percent slopes, moderately eroded---~----- 71 5aD (VIIs) 7 
PoE2 Plainfield sand, slightly acid variant, 18 to 

25 percent slopes, moderately eroded---~------ 71 5aEF (VIIs) E 7 
Rm Rifle muckson-s-ccen nee n nnn ewe nenn nw ne nena ncen 72 McA (IIIw) J 8 
Sa Saranac clay Lloammere--eee nnn mene cen ene ne nn en 72 L-2cA (1IIw) 0 4 
Sc Saranac silt loam-----------------------------+= 72 L-2cA (IIIw) (6) 4 
Sd Sebewa Loamennceceennnnnncnennnmnesenneennnnsece 73 3cA (IIw) W 2 
SeA Selkirk loamy sand, 0 to 2 percent slopes------ 73 1bAB (IIIw) Z 4 
SfA Selkirk silt loam, 0-to 2 percent slopes------- 73 1bAB (IIIw) Z 4 
Sg Shallow sandy land------------ee--5-- ne eens eee 73 4/RaB (IVs) c 5 
Sh Shoals clay loam, heavy subsoil variant-~------- 74 L-2cA (IIIw) (0) 4 
Sk Shoals loam, heavy subsoil variant------------- 74 L-2cA (IIIw) 0 4 
Sl Shoals sandy loam, heavy subsoil variant-~----- 75 L-2cA (II1w) @) 4 
Sm Sims clay loamq--------------- 02-2 see en nen ne e- 75 1.5cA (I) Pp. 4 
Sn SimS loammnnecccn nce ence new en ewe wee nn nen cee nen 75 L.5cA (1) P 4 
SpA Spinks loamy sand, 0 to 2 percent slopes------+ 76 4aA (IIIs) E 5 
SpB Spinks loamy sand, 2 to 6 percent slopes=------ 76 4aB (IIIs) E 5 
SpB2 Spinks loamy sand, 2 to 6 percent slopes, 

moderately eroded---------------------------~ 76 4aB (IIIs) 5 
SpC2 Spinks loamy sand, 6 to 12 percent slopes, 

moderately erodede-------n e+ none ----- een e eee 76 4ac (IIIe) s) 
SpC3 Spinks loamy sand, 6 to 12 percent slopes, 

severely erodedmeeeneennwennnn ncn nanan neenenn 77 4aC3 (IVe) 5 
SpD2 Spinks loamy sand, 12 to 18 percent slopes, 

moderately erodeda-------e- n-ne nnn n een nen e nnn 77 4aD (IVe) 5 
SpD3 Spinks loamy sand, 12 to 18 percent slopes, 

severely eroded-e-----------+------+--------- 77 4aD3 (VIe) 96 E 114 5 
Ta TawaS muckeor* recess e nce een e nse wenn nnn nennnee 78 M/4cA (IVw) 101 J 114 8 
TsA Tuscola soils, 0 to 2 percent slopes----------- 78 2.5aA (I) 89 U 115 1 
TsB Tuscola soils, 2 to 6 percent slopes----------- 78 2,5aB (IIe) 90 U 115 1 
TsB2 Tuscola soils, 2 to 6 percent slopes, 

moderately eroded----------------++---------- 78 2,5aB (IIe) 90 U 115 1 
TsC2 Tuscola soils, 6 to 12 percent slopes, 

moderately eroded------------ee----n-e-nne w-- 79 2.5aC (IIIe) 90 U 115 1 
TuB Tuscola loamy fine sand, 2 to 6 percent slopes- 79 2,.5aB (IIe) 90 U 115 1 
UbC3  Ubly sandy clay loam, 6 to 12 percent slopes, 

severely eroded-----------=-----------+------ 79 2.5aC3 (IVe) 90 A 113 1 
UlA_sUbly sandy loam, 0 to 2 percent slopes--------~ 79 3/2aA (1) 93 A 113 1 
VIB Ubly sandy loam, 2 to 6 percent slopes--------- 79 3/2aB (IIe) 94 A 113 1 
U1B2 Ubly sandy loam, 2 to 6 percent slopes, 

moderately erodedee-n-na------5-------3- 2 ne 80 3/2aB (IIe) 94 A 113 1 
ulc2 Ubly sandy loam, 6 to 12 percent slopes, 

moderately eroded----e--+---s-2- ene nen eee enn 80 3/2aC (IIIe) 94 A 113 1 
ULD2 Ubly sandy loam, 12 to 18 percent slopes, 

moderately eroded=e---+--------------- =~ === 80 3/2aD (IVe) 94 A 113 1 
U1LE2 Ubly sandy loam, 18 to 25 percent slopes, 

moderately eroded------<-------5------------- 80 4/2aDE (VIe) 98 A 113 1 
Wa Wallkill soils--nennnenc nen w enn ene nn ene ee ewn 80 L-2cA (LIIw) 100 J 114 2 
WeA Wasepi sandy loam, 0 to 2 percent slopes------- 81 4bdAB (IIIw) 97 G 114 6 
WeB  Wasepi sandy loam, 2 to 6 percent slopes------- 81 4bAB (IIIw) 97 G 114 6 
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WrA Wasepi-Brady loamy sands, 0 to 2 percent 
Fe) 9-5 talalatalatatetatatetalatatatatatalatalatalatatnlatnbetatatatatatalatatatatel 
WrB Wasepi-Brady loamy sands, 2 to 6 percent 
SLOPE Seer nanan enter nee nner e ene en nonce 
WsA Wasepi-Brady sandy loams, 0 to 2 percent 
SLOP Saran n tnt enn nn ne en een nnn en ne 
WsB Wasepi-Brady sandy loams, 2 to 6 percent 
S Lope Some ene n nn sere nnn nn nen nee nnn nen nena nne 
Wt Washtenaw S0i1S- cnn en nn renew nnn en nnn eee nnnnn- 
Wu Willette-Linwood mucks-----------------------+ 
Wv Wind eroded land, slopinge--------<------~---- 
Ww Wind eroded land, steepe-------------n-------- 
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81 4bAB (IIIw) 

81 4bAB (ILIw) 

81 4bAB (ITIw) 

81 4bAB (IIIw) 

82 L-2cA (I1lIw) 100 

82 M/4cA (LVw) 101 

82 5.7aA-F (VIIs) 100 

83 5.7aA-F (VIIs) 100 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
IONIA COUNTY, MICHIGAN 


SCALE IN MILES 
(0) 1 2 3 


SOIL ASSOCIATIONS 


Carlisle-Cohoctah-Sloan association: Level, very 
poorly drained organic soils in depressions, and 
poorly drained loamy soils that formed in alluvium 
on flood plains 


Morley-Blount-Nester association: Rolling, well- 
drained to somewhat poorly drained loamy soils 


Miami-Celina-Marlette association: Gently undulating 
Z to rolling, well drained and moderately well drained 
loamy soils 


Conover-Brookston association: Level to gently 
undulating, somewhat poorly drained and poorly drained 
loamy soils 


+ 


McBride-Lapeer-Coral association: Level to strongly 
rolling, well-drained to somewhat poorly drained loamy 
soils 


SS 


Matherton-Sebewa-Wasepi association: Level, somewhat 
poorly drained and poorly drained loamy soils underlain 
by sand and gravel 

Mancelona-Fox-Boyer association: Level to steep, well- 
drained loamy soils underlain by sand and gravel 
Grayling-Spinks-Montcalm association: Rolling to 


hilly, well drained and moderately well drained sandy 
soils 


HG: 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


WORKS AND STRUCTURES 

Highways and roads 

Dual tated IS seh hae sen altos oa 

Good motor 

Poor motor 

Trail 
Highway markers 

National Interstate ....... 

State or county 
Ratlroads 

Single track 

Multiple track 


Abandoned 


Trail, foot 


Railroad 


R. R. over 
R. R. under 


Tunnel 


Station 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power line 
Pipeline 
Cemetery 
Dams 
Levee 
Tanks 


Well, off OF Bas woe eeeeneeeeee 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 

County 

Township or range, U. S. 
Section line, corner, U. S. oo... 
Reservation 

Minor civil division 

Small park, cemetery, airport 


DRAINAGE 


Streams, double-line 


Perennial oo. .ecececeeeeeeee ences 
Intermittent 
Streams, single-line 


Perennial ............ J gunantenetens 


Intermittent 


Crossable with tillage 
implements 


Not cressable with tillage 
implements 


Unclassified 


Canals and ditches ......... ie eee 
Lakes and ponds 


Perennial 


Intermittent 0.0.0.0... seieaes 


Wells, water... flowing 


Spring ... es a 


Marsh or SWamp...........06 Secuaadaee 


Wet spot 


Alluvial fan 


Drainage end .... 


RELIEF 


Escarpments 


Vv YY YN YE yyy, 


aeaeTTUETETTNT pe ea ry ggg gat 


Prominent peak 


Depressions 
Large 
Crossable with tillage Rus 
implements oo cee Fas 


Not crossable with tillage a> 


implements Sus? 


Contains water most of aie, 
sy. 


the time Sd 


IONIA COUNTY, MICHIGAN 


SOIL SURVEY DATA 


Soil boundary 


and symbol 


Stony, very stony 
Rock outcrops 
Chert fragments 
Clay spot 
Safid: spot. vz, gutu:asseghapaieady 
Gumbo or scabby spot 

Made land 


Severely eroded spot . 


Blowout, wind erosion ow cee 
Gully 


Saline spot 


SYMBOL 


SOIL LEGEND 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


The first capital letter is the initial one of the soil name. A second capital letter, A, B, C, D, E, or F, shows the slope. Some 
symbols withaut a slope letter are those of nearly level soils or land types, but some are for soils or land types that have a 
considerable range in slope. A final number, 2 or 3, in the symbol shows that the soil is moderately eroded or severely eroded. 


NAME 


Abscota loamy sand 

Abscota loam 

Abscota sandy loam 
Algansee loam 

Algansee loamy sand 
Algansee sandy loam 

Alluvial land, marl substratum 
Au Gres sand 


Barry loam 

Barry sandy loam 

Belding sandy loam, 0 to 2 percent slopes 

Belding sandy loam, 2 to 6 percent slopes 

Bergland silty clay loam 

Berville loam 

Berville sandy loam 

Blount loam, 0 to 2 percent slopes 

Blount loam, 2 to 6 percent slopes 

Blount loam, 2 to 6 percent slopes, moderately eroded 

Boyer loamy sand, 0 to 2 percent slopes 

Boyer loamy sand, 2 to 6 percent slopes 

Boyer loamy sand, 2 to 6 percent slopes, moderately eroded 

Boyer loamy sand, 6 to 12 percent slopes, moderately eroded 

Boyer loamy sand, 12 to 18 percent slopes, moderately eroded 

Boyer sandy foam, 0 to 2 percent slopes 

Boyer sandy loam, 2 to 6 percent slopes 

Boyer sandy loam, 2 to 6 percent slopes, moderately eroded 

Boyer sandy loom, 6 to 12 percent slopes, moderately eroded 

Boyer sandy loom, 12 to 18 percent slopes, moderately eroded 

Boyer very stony loamy sand, 0 to 2 percent slopes 

Boyer very stony loamy sand, 2 to 6 percent slopes 

Boyer very stony loamy sand, 6 to 12 percent slopes 

Boyer loamy sand, 18 to 25 percent slopes, moderately eroded 

Boyer loamy sand, 25 to 40 percent slopes, moderately eroded 

Boyer and Spinks loamy sands, O to 2 percent slopes 

Boyer and Spinks loamy sands, 2 to 6 percent slopes 

Boyer and Spinks loamy sands, 2 to 6 percent slopes, 
moderately eroded 

Boyer and Spinks loamy sands, 6 to 12 percent slopes, 
moderately eroded 

Boyer and Spinks loamy sands, 12 to 18 percent slopes, 
moderately eroded 

Boyer and Spinks loamy sands, 18 to 25 percent slopes, 
moderately eroded 

Boyer ond Spinks loamy sands, 25 to 40 percent slopes 

Boyer and Spinks loamy sands, 25 to 40 percent slopes, 
severely eroded 

Breckenridge sandy loam 

Brevort loamy sand 

Brookston loam 


Cadmus loam, 0 to 2 percent slopes 

Codmus loom, 2 to 6 percent slopes 

Cadmus sandy loam, 0 to 2 percent slopes 

Cadmus sandy loam, 2 to 6 percent slopes 

Capac loam, 0 to 2 percent slopes 

Capac loam, 2 to 6 percent slopes 

Capac sandy loam, 0 to 2 percent slopes 

Capac sandy loam, 2 to 6 percent slopes 

Carlisle muck 

Celina loam, 0 to 2 percent slopes 

Celina loam, 2 to 6 percent slopes 

Celina loam, 2 to 6 percent slopes, moderately eroded 
Celina loam, 6 to 12 percent slopes, moderately eroded 
Ceresco—Shoals loams 

Ceresco—Shoals sandy foams 

Chelsea'loamy sand, 0 to 2 percent slopes 

Chelsea loamy sand, 2 to 6 percent slopes 

Chelsea loamy sand, 2 to 6 percent slopes, moderately eroded 
Chelseo loamy sand, 6 te 12 percent slopes, moderately eroded 
Chelsea sand, 0 to 2 percent slopes 

Chelsea sand, 2 to 6 percent slopes 

Chelsea sand, 2 to 6 percent slopes, moderately eroded 
Chelsea sand, 6 to 12 percent slopes, moderotely eroded 
Cohoctah—Sloan toams 

Cohoctah=Sloan sandy loams 

Colwood loam 


SYMBOL 


CrA 
crB 
CrB2 
CuB 
CVA 
CvB 
CwA 
CwB 


DgC3 
DhA 
DhB 
DhB2 
OhC2 
DrA 
DrB 
DrB2 


NAME 


Conover loam, 0 to 2 percent slopes 

Conover loam, 2 to 6 percent slopes 

Conover loam, 2 to 6 percent slopes, moderately eroded 
Conover extremely stony loam, 2 to 6 percent slopes 
Coral loam, 0 to 2 percent slopes 

Coral loam, 2 to 6 percent slopes 

Coral sandy loam, 0 to 2 percent slopes 

Coral sandy loam, 2 to 6 percent slopes 


Dighton clay loam, 6 to 12 percent slopes, severely eroded 
Dighton sandy loam, 0 to 2 percent slopes 

Dighton sandy loam, 2 to 6 percent slopes 

Dighton sandy loam, 2 to 6 percent slopes, moderately eroded 
Dighton sandy loam, 6 to 12 percent slopes, moderately eroded 
Dryden sandy loam, 0 to 2 percent slopes 

Dryden sandy loam, 2 to 6 percent slopes 

Dryden sandy loam, ‘2 to 6 percent slopes, moderately eroded 


Edmore sandy loam 
Edwards muck 
Edwards muck, sloping 
Ensley loam 

Epoufette loamy sand 
Epoufette sandy loam 


Fox sandy loam, 0 to 2 percent slopes 

Fox sandy loam, 2 to 6 percent slopes 

Fox sandy loam, 2 to 6 percent slopes, moderately eroded 

Fox sandy loam, 6 to 12 percent slopes 

Fox sandy loam, 6 to 12 percent slopes, moderately eroded 
Fox sandy loam, 12 to 18 percent slopes, moderately eroded 
Fox sandy loam, 18 to 25 percent slopes, moderately eroded 
Fox sandy foam, 25 to 40 percent slopes 

Fox stony sandy loam, 2 to 6 percent slopes 

Fox sandy clay loam, 6 to 12 percent slopes, severely eroded 
Fox sandy clay loam, 12 to 18 percent slopes, severely eroded 
Fox sandy clay loam, 18 to 25 percent slopes, severely eroded 
Fox sandy clay loam, 25 to 40 percent slopes, severely eroded 


Gilford loamy send 

Gilford sandy loam 

Gladwin loamy sand, 0 to 2 percent slopes 

Gladwin loamy sand, 2 to 6 percent slopes 

Gladwin sandy loam, 0 to 2 percent slopes 

Gladwin sandy loam, 2 to 6 percent slopes 

Glendora loam 

Glendora sandy Joam 

Granby loamy sand 

Gravel pits - 

Grayling sand, 0 to 6 percent slopes 

Grayling sand, 2 to-6 percent slopes, moderately eroded 
Grayling sand, 6 to 12 percent slopes 

Grayling sand, 6 to 12 percent slopes, moderately eroded 
Groyling sand, 12 to 18 percent slopes 

Grayling sand, 12 to 18 percent slopes, moderately eroded 
Grayling sand, 18 to 40 percent slopes 


lonia loam, 0 to 2 percent slopes 

lonia loam, 2 to 6 percent slopes 

lonia sandy loam, 0 to 2 percent slopes 

lonia sandy loam, 2 to 6 percent slopes 

lonia sandy loam, 2 to 6 percent slopes, moderately eroded 
losco loamy sand, 0 to 2 percent slopes 

losco loamy sand, 2 to 6 percent slopes 


Kawkawlin loam, 0 to 2 percent slopes 
Kawkawlin loam, 2 te & percent slopes 
Kawkowlin sandy loam, 0 to 2 percent slopes 
Kawkawlin sandy loam, 2 to 6 percent slopes 
Kendallville loam, 0 to 2 percent slopes 
Kendallville loam, 2 to 6 percent slopes 


“Kendallville loam, 2 to 6 percent slopes, moderotely eroded 


Kendallville loam, 6 to 12 percent slopes, moderately eroded 

Kendallville sandy clay loam, 6 to 12 percent slopes, 
severely eroded 

Kendallville sandy loam, 2 to 6 percent slopes 


Continued 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


KhB2 
KhC2 
KhO2 


KkB 
KkC 
KkD 
KIC3 
Km 
KnA 
KnB 
Ko 


NAME 


Kendallville sandy Ioam, 2 to 6 percent slopes, 
moderately eroded 

Kendallville sandy loam, 6 to 12 percent slopes, 
moderately eroded 

Kendallville sandy loam, 12 to 18 percent slopes, 
moderately eroded 

Kent soils, 2 to 6 percent slopes 

Kent soils, 6 to 12 percent slopes 

Kent soils, 12 to 18 percent slopes 

Kent silty clay, 6 to 12 percent slopes, severely eroded 

Kerston muck 

Kibbie loam, 0 to 2 percent slopes 

Kibbie loam, 2 to 6 percent slopes 

Kokomo clay loam 


Landes—Eel! loams 
Landes—Eel sandy loams 
Landes—Genesee loams 
Landes—Genesee sandy looms 
Lapeer loam, 0 to 2 percent slopes 
Lapeer loam, 2 to 6 percent slopes 
Lapeer loam, 2 to 6 percent slopes, moderately eroded 
Lapeer loam, 6 to 12 percent slopes, moderately eroded 
Lapeer sandy clay loam, 6 to 32 percent slopes, 
severely eroded 
Lapeer sandy clay loam, 12 to 18 percent slopes, 
severely eroded 
Lapeer sandy clay loam, 18 to 40 percent slopes, 
severely eroded 
Lapeer sandy loam, 0 to 2 percent slopes 
Lapeer sandy loam, 2 to 6 percent slopes 
Lapeer sandy loam, 2 to 6 percent slopes, moderately eroded 
Lapeer sandy loam, 4 to 12 percent slopes, moderately eroded 
Lapeer sandy loam, 12 to 18 percent slopes, moderately eroded 
Lapeer sandy loam, 18 to 40 percent slopes, moderately eroded 
Linwood muck 
Locke sandy loam, 0 to 2 percent slopes 
Locke sandy loam, 2 to 6 percent slopes 
Lupton muck 


Macomb foam, 0 to 2 percent slopes 

Macomb loam, 2 to 6 percent slopes 

Made land 

Mancelona loamy sand, loamy substratum, 2 to & percent slopes 

Mancelona loamy sand, loamy substratum, 6 to 12 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 0 to 2 percent slopes 

Mancelona—Chelsea loamy sands, 2 to 6 percent slopes 

Mancelona—Chelsea loamy sands, 2 to 6 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 6 to 12 percent slopes, 
moderately eroded : 

Mancelona—Chelsea loamy sands, 6 to 12 percent slopes, 
severely eroded 

Mancelona—Chelsea foamy sands, 12 to 18 percent slopes 

Mancelona—Chelsea loamy sands, 12 to 18 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 12 to 18 percent slopes, 
severely eroded 

Mancelona—Chelsea loamy sands, 18 to 25 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sonds, 18 to 25 percent slopes, 
severely eroded 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes, 
severely eroded 

Mancelona—Chelsea stony complex, 0 to 2 percent slopes 

Marlette clay foam, 6 to 12 percent slopes, severely eroded: 

Marlette clay loam, 12 to 18 percent slopes, severely eroded 

Marlette clay loam, 18 to 25 percent slopes, severely eroded 

Marlette loam, 0 to 2 percent slopes 

Marlette loam, 2 to 6 percent slopes 

Marlette loam, 2 to 6 percent slopes, moderately eroded 

Marlette loam, 6 to 12 percent slopes, moderately eroded 

Marlette loam, 12 to 18 percent slopes, moderately eroded 


SYMBOL 


MgE2 
MgF2 
MhB 
MhB2 
MhC2 
MKA 
MKB 
MkB2 
MkC2 
MkD2 
MKE 
MIA 
MIB 


IONIA COUNTY, MICHIGAN 


SOIL LEGEND 


NAME 


Marlette loam, 18 to 25 percent slopes, moderately eroded 
Marlette loam, 25 to 40 percent siopes, moderately eroded 
Marlette loamy sand, 2 to 6 percent slopes 
Marlette loamy sand, 2 to 6 percent slopes, moderately eroded 
Marlette loamy sand, 6 to 12 percent slopes, moderately eroded 
Marlette sandy loam, 0 to 2 percent slopes 
Marlette sandy loam, 2 to 6 percent slopes 
Marlette sandy loam, 2 to 6 percent slopes, moderately eroded 
Marlette ‘sandy loam, 6 to 12 percent slopes, moderately eroded 
Marlette sandy loam, 12 to 18 percent slopes, moderately eroded 
Marlette sandy loam, 18 to 25 percent slopes 
Matherton loam, 0 to 2 percent slopes 
Matherton loam, 2 to 6 percent slopes 
Matherton sandy loam, 0 to 2 percent stopes 
Matherton sandy loam, 2 to 6 percent slopes 
McBride loamy sand, 0 to 2 percent slopes 
McBride loamy sand, 2 to 6 percent slopes 
McBride loamy sand, 2 to 6 percent slopes, moderately eroded 
McBride loamy sand, 6 to 12 percent slopes, moderately erodec 
McBride sandy clay loam, 2 to 6 percent slopes, 
severely eroded 
McBride sandy clay loam, 6 to 12 percent slopes, 
severely eroded 
McBride sandy clay loam, 12 to 18 percent stopes, 
severely eroded 
McBride sandy clay foam, 18 to 25 percent slopes, 
severely eroded 
McBride sandy loam, 0 to 2 percent slopes 
McBride sandy loam, 2 to 6 percent slopes 
McBride sandy loam, 2 to 6 percent slopes, moderately eroded 
McBride sandy loam, 6 to 12 percent slopes 
McBride sandy foam, 6 to 12 percent slopes, moderately eroded 
McBride sandy loam, 12 to 18 percent slopes, moderately eroded 
McBride sandy loam, 18 to 25 percent slopes, moderately eroded 
McBride sandy loam, 25 to 40 percent slopes, moderately eroded 
Menominee loamy sand, 0 to 2 percent slopes 
Menominee loamy sand, 2 to 6 percent slopes 
Menominee loamy sand, 2 to 6 percent slopes, moderately eroded 
Menominee loamy sand, 6 to 12 percent slopes, 
moderately eroded 
Menominee loamy sand, 6 to 12 percent slopes, 
severely eroded 
Menominee loamy sand, 12 to 18 percent slopes, 
moderately eroded 
Menominee loamy sand, 12 to 18 percent slopes, 
. severely eroded 
Menominee loamy sand, 18 to 25 percent slopes, 
moderately eroded 
Metamora sandy loam, 0 to 2 percent slopes 
Metamora sandy loam, 2 to 6 percent slopes 
Miami clay loam, 2 to 6 percent slopes, severely eroded 
Miami clay loam, 6 to 12 percent slopes, severely eroded 
Miami clay loam, 12 to 18 percent slopes, severely eroded 
Miami clay loam, 18 to 25 percent slopes, severely eroded 
Miami clay loam, 25 to 40 percent slopes, severely eroded 
Miami loam, Q to 2 percent slopes 
Miami loam, 2 to 6 percent slopes 
Miami loam, 2 to 6 percent slopes, moderately eroded 
Miami loam, 6 to 12 percent slopes 
Miami loam, 6 to 12 percent slopes, moderately eroded 
Miami loam, 12 to 18 percent slopes, moderately eroded 
Miami loam, 18 to 25 percent slopes, moderately eroded 
Miami loam, 25 to 40 percent slopes 
Miami sandy loam, 2 to 6 percent slopes 
Miami sandy loam, 2 to 6 percent slopes, moderately eroded’ 
Miami sandy loam, 6 to 12 percent slopes,.moderately eroded 
Miami sandy loam, 12 to 18 pércent slopes, moderately eroded 
Miami—Owosso sandy foams, 0 to 2 percent slopes 
Miami—Owosso sandy loams, 2 to 6 percent slopes 
Miami—Owosso sandy loams, 2 to 6 percent slopes, 
moderately eroded 
Miami~Owosso sandy loams, 6 to 12 percent slopes, 
moderately eroded 
Miami—Owosso sondy loams, 12 to 18 percent slopes, 
moderately eroded 
Montcalm loamy sand, 0 to 2 percent slopes 
Montcalm loamy sand, 2 to 6 percent slopes 


SYMBOL 


MxB2 
MxC2 
MxC3 
MxD2 
MxD3 
MxE2 
MxE3 
MxF2 


NAME 


Montcalm loamy sand, 2 to 6 percent slopes, moderately eroded 
Montcalm loamy sand, 6 to 12 percent slopes, moderately eroded 
Montcalm loamy sand, 6 to 12 percent slopes, severely eroded 
Montcalm loamy sand, 12 to 18 percent slopes, moderately eroded 
Montcalm loamy sand, 12 to 18 percent slopes, severely eroded 
Montcalm loamy sand, 18 to 25 percent slopes, moderately eroded 
Montcalm loamy sand, 18 to 25 percent slopes, severely eroded 
Montcalm loamy sand, 25 to 40 percent slopes, moderately eroded 
Montcalm sandy loam, 0 to 2 percent slopes 

Montcalm sandy loam, 2 to 6 percent slopes 

Montcalm sandy loam, 2 to 6 percent slopes, moderately eroded 
Montcalm sandy loam, 6 to 12 percent slopes, moderately eroded 
Morley clay loam, 6 to 12 percent slopes, severely eroded 

Morley clay loam, 12 to 18 percent slopes, severely eroded 
Morley loam, 0 to 2 percent slopes 

Morley loam, 2 to 6 percent slopes 

Morley loam, 2 to 6 percent slopes, moderately eroded 

Morley loam, 6 to 12 percent slopes, moderately eroded 

Morley loam, 12 to 18 percent slopes, moderately eroded 

Morley sandy loam, 2 to 6 percent slopes 

Morley sandy loam, 2 to 6 percent slopes, moderately eroded 
Morley sandy loam, 6 to 12 percent slopes, moderately eroded 


Nester clay loam, 2 to & percent slopes, severely eroded 
Nester clay loam, 6 to 12 percent slopes, severely eroded 
Nester clay loam, 12 to 18 percent slopes, severely eroded 
Nester clay loam, 18 to 25 percent slopes, severely eroded 
Nester loam, 2 to 6 percent slopes 
Nester loam, 2 to 6 percent slopes, moderately eroded 
Nester loam, 6 to 12 percent slopes, moderately eroded 
Nester sandy loam, 2 to 6 percent slopes 
Nester sandy loam, 2 to 6 percent slopes, moderately eroded 
Nester sandy foam, 6 to 12 percent slopes, moderately eroded 
Nester sandy loam, 12 to 18 percent slopes 
Newaygo sandy clay loam, 6 to 12 percent slopes, 

severely eroded 
Newaygo sandy clay loam, 12 to 18 percent slopes, 

severely eroded 
Newaygo sandy loam, 0 to 2 percent slopes 
Newaygo sandy loam, 2 to 6 percent slopes 
Newaygo sandy loam, 2 to 6 percent slopes, moderarely eroded 
Newaygo sandy loam, 6 to 12 percent slopes, moderately eroded 
Newaygo sandy loam, 12 to 18 percent slopes, moderately eroded 
Newaygo sandy loam, 18 to 40 percent slopes, moderately eroded 


Otisco loamy sand, O to 2 percent slopes 
Otisco loamy sand, 2 to 6 percent slopes 
Otisco sandy loam, 0 to 2 percent slopes 
Otisco sandy loom, 2 ta 6 percent slopes 


Perrin loamy sand, 0 to 2 percent slopes 

Perrin loamy sand, 2 to 6 percent slopes 

Perrin loamy sand, 2 to 6 percent slopes, moderately eroded 

Perrin sandy loam, 0 to 2 percent slopes 

Perrin sandy loam, 2 to 6 percent slopes 

Pewamo clay loam 

Pewamo loam 

Plainfield sand, slightly acid variant, 0 to 6 percent slopes 

Plainfield sand, slightly acid variant, 6 to 12 percent 
slopes, moderately eroded 

Plainfield sand, slightly acid variant, 12 to 18 percent 
slopes, moderately eroded 

Plainfield sand, slightly acid variant, 18 to 25 percent 
slopes, moderately eroded 


Rifle muck 


Saranac clay loam 

Saranac silt loam 

Sebewa loam 

Selkirk loamy sand, 0 to 2 percent slopes 
Selkirk silt loam, 0 to 2 percent slopes 
Shailow sandy lond 

Shoals clay loam, heavy subsoil variant 
Shoals loam, heavy subsoil variant 
Shoals sandy loam, heavy subsoil variant 
Sims clay loam 


SYMBOL 


Sn 
SpA 
SpB 
SpB2 
SpC2 
Spc3 
SpD2 


SpD3 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


NAME 


Sims loam 

Spinks loamy sand, 0 to 2 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes, moderately 
eroded 

Spinks loamy sand, 6 to 12 percent slopes, moderately 
eroded 

Spinks loamy sand, 6 to 12 percent slopes, severely 
eroded 

Spinks loamy sand, 12 to 18 percent slopes, moderately 
eroded 

Spinks loamy sand, 12 to 18 percent slopes, severely 
eroded 


Tawas muck 

Tuscola soils, O to 2 percent slopes 

Tuscola soils, 2 to 6 percent slopes 

Tuscola soils, 2 to 6 percent slopes, moderately eroded 
Tuscole soils, 6 to 12 percent slopes, moderately eroded 
Tuscola loamy fine sand, 2 to 6 percent slopes 


Ubly sandy clay loam, 6 to 12 percent slopes, severely 
eroded 

Ubly sandy loam, 0 to 2 percent slopes 

Ubly sandy loam, 2 to 6 percent slopes 

Ubly sandy loam, 2 to 6 percent slopes, moderately 
eroded 

Ubly sandy loam, 6 to 12 percent slopes, moderately 
eroded 

Ubly sandy loam, 12 to 18 percent slopes, moderately 
eroded 

Ubly sandy loam, 18 to 25 percent slopes, moderately 
eroded 


Wallkill soils 

Wasepi sandy loam, O to 2 percent slopes 
Wasepi sandy loam, 2 to 6 percent slopes 
Wasepi—Brady loamy sands, 0 to 2 percent 
Wasepi-Brady loamy sands, 2 to 6 percent 
Wasepi—Brady sandy loams, 0 to 2 percent 
Wasepi—Brady sandy loams, 2 to 6 percent 
Washtenaw soils 

Willette—Linwood mucks 

Wind eroded land, sloping 

Wind eroded land, steep 


Soil map constructed 1966 by Cartographic Division, 
Soil Conservation Service, USDA, from 1955 aerial 
photographs. Controlled mosaic based on Michigan 
plane coordinate system, central zone, transverse 
Mercator projection, 1927 North American datum, 
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SYMBOL 


KhB2 
KhC2 
KhO2 


KkB 
KkC 
KkD 
KIC3 
Km 
KnA 
KnB 
Ko 


NAME 


Kendallville sandy Ioam, 2 to 6 percent slopes, 
moderately eroded 

Kendallville sandy loam, 6 to 12 percent slopes, 
moderately eroded 

Kendallville sandy loam, 12 to 18 percent slopes, 
moderately eroded 

Kent soils, 2 to 6 percent slopes 

Kent soils, 6 to 12 percent slopes 

Kent soils, 12 to 18 percent slopes 

Kent silty clay, 6 to 12 percent slopes, severely eroded 

Kerston muck 

Kibbie loam, 0 to 2 percent slopes 

Kibbie loam, 2 to 6 percent slopes 

Kokomo clay loam 


Landes—Eel! loams 
Landes—Eel sandy loams 
Landes—Genesee loams 
Landes—Genesee sandy looms 
Lapeer loam, 0 to 2 percent slopes 
Lapeer loam, 2 to 6 percent slopes 
Lapeer loam, 2 to 6 percent slopes, moderately eroded 
Lapeer loam, 6 to 12 percent slopes, moderately eroded 
Lapeer sandy clay loam, 6 to 32 percent slopes, 
severely eroded 
Lapeer sandy clay loam, 12 to 18 percent slopes, 
severely eroded 
Lapeer sandy clay loam, 18 to 40 percent slopes, 
severely eroded 
Lapeer sandy loam, 0 to 2 percent slopes 
Lapeer sandy loam, 2 to 6 percent slopes 
Lapeer sandy loam, 2 to 6 percent slopes, moderately eroded 
Lapeer sandy loam, 4 to 12 percent slopes, moderately eroded 
Lapeer sandy loam, 12 to 18 percent slopes, moderately eroded 
Lapeer sandy loam, 18 to 40 percent slopes, moderately eroded 
Linwood muck 
Locke sandy loam, 0 to 2 percent slopes 
Locke sandy loam, 2 to 6 percent slopes 
Lupton muck 


Macomb foam, 0 to 2 percent slopes 

Macomb loam, 2 to 6 percent slopes 

Made land 

Mancelona loamy sand, loamy substratum, 2 to & percent slopes 

Mancelona loamy sand, loamy substratum, 6 to 12 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 0 to 2 percent slopes 

Mancelona—Chelsea loamy sands, 2 to 6 percent slopes 

Mancelona—Chelsea loamy sands, 2 to 6 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 6 to 12 percent slopes, 
moderately eroded : 

Mancelona—Chelsea loamy sands, 6 to 12 percent slopes, 
severely eroded 

Mancelona—Chelsea foamy sands, 12 to 18 percent slopes 

Mancelona—Chelsea loamy sands, 12 to 18 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 12 to 18 percent slopes, 
severely eroded 

Mancelona—Chelsea loamy sands, 18 to 25 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sonds, 18 to 25 percent slopes, 
severely eroded 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes, 
moderately eroded 

Mancelona—Chelsea loamy sands, 25 to 40 percent slopes, 
severely eroded 

Mancelona—Chelsea stony complex, 0 to 2 percent slopes 

Marlette clay foam, 6 to 12 percent slopes, severely eroded: 

Marlette clay loam, 12 to 18 percent slopes, severely eroded 

Marlette clay loam, 18 to 25 percent slopes, severely eroded 

Marlette loam, 0 to 2 percent slopes 

Marlette loam, 2 to 6 percent slopes 

Marlette loam, 2 to 6 percent slopes, moderately eroded 

Marlette loam, 6 to 12 percent slopes, moderately eroded 

Marlette loam, 12 to 18 percent slopes, moderately eroded 


SYMBOL 


MgE2 
MgF2 
MhB 
MhB2 
MhC2 
MKA 
MKB 
MkB2 
MkC2 
MkD2 
MKE 
MIA 
MIB 


IONIA COUNTY, MICHIGAN 


SOIL LEGEND 


NAME 


Marlette loam, 18 to 25 percent slopes, moderately eroded 
Marlette loam, 25 to 40 percent siopes, moderately eroded 
Marlette loamy sand, 2 to 6 percent slopes 
Marlette loamy sand, 2 to 6 percent slopes, moderately eroded 
Marlette loamy sand, 6 to 12 percent slopes, moderately eroded 
Marlette sandy loam, 0 to 2 percent slopes 
Marlette sandy loam, 2 to 6 percent slopes 
Marlette sandy loam, 2 to 6 percent slopes, moderately eroded 
Marlette ‘sandy loam, 6 to 12 percent slopes, moderately eroded 
Marlette sandy loam, 12 to 18 percent slopes, moderately eroded 
Marlette sandy loam, 18 to 25 percent slopes 
Matherton loam, 0 to 2 percent slopes 
Matherton loam, 2 to 6 percent slopes 
Matherton sandy loam, 0 to 2 percent stopes 
Matherton sandy loam, 2 to 6 percent slopes 
McBride loamy sand, 0 to 2 percent slopes 
McBride loamy sand, 2 to 6 percent slopes 
McBride loamy sand, 2 to 6 percent slopes, moderately eroded 
McBride loamy sand, 6 to 12 percent slopes, moderately erodec 
McBride sandy clay loam, 2 to 6 percent slopes, 
severely eroded 
McBride sandy clay loam, 6 to 12 percent slopes, 
severely eroded 
McBride sandy clay loam, 12 to 18 percent stopes, 
severely eroded 
McBride sandy clay foam, 18 to 25 percent slopes, 
severely eroded 
McBride sandy loam, 0 to 2 percent slopes 
McBride sandy loam, 2 to 6 percent slopes 
McBride sandy loam, 2 to 6 percent slopes, moderately eroded 
McBride sandy loam, 6 to 12 percent slopes 
McBride sandy foam, 6 to 12 percent slopes, moderately eroded 
McBride sandy loam, 12 to 18 percent slopes, moderately eroded 
McBride sandy loam, 18 to 25 percent slopes, moderately eroded 
McBride sandy loam, 25 to 40 percent slopes, moderately eroded 
Menominee loamy sand, 0 to 2 percent slopes 
Menominee loamy sand, 2 to 6 percent slopes 
Menominee loamy sand, 2 to 6 percent slopes, moderately eroded 
Menominee loamy sand, 6 to 12 percent slopes, 
moderately eroded 
Menominee loamy sand, 6 to 12 percent slopes, 
severely eroded 
Menominee loamy sand, 12 to 18 percent slopes, 
moderately eroded 
Menominee loamy sand, 12 to 18 percent slopes, 
. severely eroded 
Menominee loamy sand, 18 to 25 percent slopes, 
moderately eroded 
Metamora sandy loam, 0 to 2 percent slopes 
Metamora sandy loam, 2 to 6 percent slopes 
Miami clay loam, 2 to 6 percent slopes, severely eroded 
Miami clay loam, 6 to 12 percent slopes, severely eroded 
Miami clay loam, 12 to 18 percent slopes, severely eroded 
Miami clay loam, 18 to 25 percent slopes, severely eroded 
Miami clay loam, 25 to 40 percent slopes, severely eroded 
Miami loam, Q to 2 percent slopes 
Miami loam, 2 to 6 percent slopes 
Miami loam, 2 to 6 percent slopes, moderately eroded 
Miami loam, 6 to 12 percent slopes 
Miami loam, 6 to 12 percent slopes, moderately eroded 
Miami loam, 12 to 18 percent slopes, moderately eroded 
Miami loam, 18 to 25 percent slopes, moderately eroded 
Miami loam, 25 to 40 percent slopes 
Miami sandy loam, 2 to 6 percent slopes 
Miami sandy loam, 2 to 6 percent slopes, moderately eroded’ 
Miami sandy loam, 6 to 12 percent slopes,.moderately eroded 
Miami sandy loam, 12 to 18 pércent slopes, moderately eroded 
Miami—Owosso sandy foams, 0 to 2 percent slopes 
Miami—Owosso sandy loams, 2 to 6 percent slopes 
Miami—Owosso sandy loams, 2 to 6 percent slopes, 
moderately eroded 
Miami~Owosso sandy loams, 6 to 12 percent slopes, 
moderately eroded 
Miami—Owosso sondy loams, 12 to 18 percent slopes, 
moderately eroded 
Montcalm loamy sand, 0 to 2 percent slopes 
Montcalm loamy sand, 2 to 6 percent slopes 


SYMBOL 


MxB2 
MxC2 
MxC3 
MxD2 
MxD3 
MxE2 
MxE3 
MxF2 


NAME 


Montcalm loamy sand, 2 to 6 percent slopes, moderately eroded 
Montcalm loamy sand, 6 to 12 percent slopes, moderately eroded 
Montcalm loamy sand, 6 to 12 percent slopes, severely eroded 
Montcalm loamy sand, 12 to 18 percent slopes, moderately eroded 
Montcalm loamy sand, 12 to 18 percent slopes, severely eroded 
Montcalm loamy sand, 18 to 25 percent slopes, moderately eroded 
Montcalm loamy sand, 18 to 25 percent slopes, severely eroded 
Montcalm loamy sand, 25 to 40 percent slopes, moderately eroded 
Montcalm sandy loam, 0 to 2 percent slopes 

Montcalm sandy loam, 2 to 6 percent slopes 

Montcalm sandy loam, 2 to 6 percent slopes, moderately eroded 
Montcalm sandy loam, 6 to 12 percent slopes, moderately eroded 
Morley clay loam, 6 to 12 percent slopes, severely eroded 

Morley clay loam, 12 to 18 percent slopes, severely eroded 
Morley loam, 0 to 2 percent slopes 

Morley loam, 2 to 6 percent slopes 

Morley loam, 2 to 6 percent slopes, moderately eroded 

Morley loam, 6 to 12 percent slopes, moderately eroded 

Morley loam, 12 to 18 percent slopes, moderately eroded 

Morley sandy loam, 2 to 6 percent slopes 

Morley sandy loam, 2 to 6 percent slopes, moderately eroded 
Morley sandy loam, 6 to 12 percent slopes, moderately eroded 


Nester clay loam, 2 to & percent slopes, severely eroded 
Nester clay loam, 6 to 12 percent slopes, severely eroded 
Nester clay loam, 12 to 18 percent slopes, severely eroded 
Nester clay loam, 18 to 25 percent slopes, severely eroded 
Nester loam, 2 to 6 percent slopes 
Nester loam, 2 to 6 percent slopes, moderately eroded 
Nester loam, 6 to 12 percent slopes, moderately eroded 
Nester sandy loam, 2 to 6 percent slopes 
Nester sandy loam, 2 to 6 percent slopes, moderately eroded 
Nester sandy foam, 6 to 12 percent slopes, moderately eroded 
Nester sandy loam, 12 to 18 percent slopes 
Newaygo sandy clay loam, 6 to 12 percent slopes, 

severely eroded 
Newaygo sandy clay loam, 12 to 18 percent slopes, 

severely eroded 
Newaygo sandy loam, 0 to 2 percent slopes 
Newaygo sandy loam, 2 to 6 percent slopes 
Newaygo sandy loam, 2 to 6 percent slopes, moderarely eroded 
Newaygo sandy loam, 6 to 12 percent slopes, moderately eroded 
Newaygo sandy loam, 12 to 18 percent slopes, moderately eroded 
Newaygo sandy loam, 18 to 40 percent slopes, moderately eroded 


Otisco loamy sand, O to 2 percent slopes 
Otisco loamy sand, 2 to 6 percent slopes 
Otisco sandy loam, 0 to 2 percent slopes 
Otisco sandy loom, 2 ta 6 percent slopes 


Perrin loamy sand, 0 to 2 percent slopes 

Perrin loamy sand, 2 to 6 percent slopes 

Perrin loamy sand, 2 to 6 percent slopes, moderately eroded 

Perrin sandy loam, 0 to 2 percent slopes 

Perrin sandy loam, 2 to 6 percent slopes 

Pewamo clay loam 

Pewamo loam 

Plainfield sand, slightly acid variant, 0 to 6 percent slopes 

Plainfield sand, slightly acid variant, 6 to 12 percent 
slopes, moderately eroded 

Plainfield sand, slightly acid variant, 12 to 18 percent 
slopes, moderately eroded 

Plainfield sand, slightly acid variant, 18 to 25 percent 
slopes, moderately eroded 


Rifle muck 


Saranac clay loam 

Saranac silt loam 

Sebewa loam 

Selkirk loamy sand, 0 to 2 percent slopes 
Selkirk silt loam, 0 to 2 percent slopes 
Shailow sandy lond 

Shoals clay loam, heavy subsoil variant 
Shoals loam, heavy subsoil variant 
Shoals sandy loam, heavy subsoil variant 
Sims clay loam 


SYMBOL 


Sn 
SpA 
SpB 
SpB2 
SpC2 
Spc3 
SpD2 


SpD3 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


NAME 


Sims loam 

Spinks loamy sand, 0 to 2 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes, moderately 
eroded 

Spinks loamy sand, 6 to 12 percent slopes, moderately 
eroded 

Spinks loamy sand, 6 to 12 percent slopes, severely 
eroded 

Spinks loamy sand, 12 to 18 percent slopes, moderately 
eroded 

Spinks loamy sand, 12 to 18 percent slopes, severely 
eroded 


Tawas muck 

Tuscola soils, O to 2 percent slopes 

Tuscola soils, 2 to 6 percent slopes 

Tuscola soils, 2 to 6 percent slopes, moderately eroded 
Tuscole soils, 6 to 12 percent slopes, moderately eroded 
Tuscola loamy fine sand, 2 to 6 percent slopes 


Ubly sandy clay loam, 6 to 12 percent slopes, severely 
eroded 

Ubly sandy loam, 0 to 2 percent slopes 

Ubly sandy loam, 2 to 6 percent slopes 

Ubly sandy loam, 2 to 6 percent slopes, moderately 
eroded 

Ubly sandy loam, 6 to 12 percent slopes, moderately 
eroded 

Ubly sandy loam, 12 to 18 percent slopes, moderately 
eroded 

Ubly sandy loam, 18 to 25 percent slopes, moderately 
eroded 


Wallkill soils 

Wasepi sandy loam, O to 2 percent slopes 
Wasepi sandy loam, 2 to 6 percent slopes 
Wasepi—Brady loamy sands, 0 to 2 percent 
Wasepi-Brady loamy sands, 2 to 6 percent 
Wasepi—Brady sandy loams, 0 to 2 percent 
Wasepi—Brady sandy loams, 2 to 6 percent 
Washtenaw soils 

Willette—Linwood mucks 

Wind eroded land, sloping 

Wind eroded land, steep 


Soil map constructed 1966 by Cartographic Division, 
Soil Conservation Service, USDA, from 1955 aerial 
photographs. Controlled mosaic based on Michigan 
plane coordinate system, central zone, transverse 
Mercator projection, 1927 North American datum, 


This map is one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 


and the Michigan Agricultural Experiment Station 


Range, township, and section corners shown on this map are indefinite. 


IONIA COUNTY, MICHIGAN NO. 1 


COUNTY 


KENT 


IONIA 


COUNTY, MICHIGAN — SHEET NUMBER 1 


4g Mil 
"Scale 1:15840 : 


3000 Feet 


(Joins 


sheet 3) 


(Joins sheet 2) 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 2 


N MONTCALM __ COUNTY R.8W 
Ta 
CoC2 
z 
0 
E 
at MdF3 
a 
ao 
+s - 
—. | 
3 R 
ae o 
; o 
<= 
” 
“ 
g£ 
3 
MxB2. 


(Joins sheet 


1 6 ~ = eis : : “, 1 ca) Ps pesecesttrereeee 


0 3g Mil rer 
Po Scale 1215840 Qo. gg _____— 8000 Fre 


NO. ; 


MICHIGAN 


IONIA COUNTY, 


MICHIGAN — SHEET NUMBER 3 


IONIA COUNTY, 


Aad 


NQL KLNNOO  LNA™M 


‘ON NVODIHOIW ‘ALNNOOD VINO! 


‘a}iuljapul ase dew Siy} UO UMOYS S49UJOD UO!}IaS pue ‘diysumo] ‘aduey 


UO1}eYS JUBWadxyg jesNyjNIUBy UeEBIYdIW 94} pue 
‘auNyjNduBy yO JUaWyedag $a}eIS Pa}ius) “BDIAIaS UOIJEAIaSUOD |10S 94} Aq AaAsNS |10S & jo wed Se 9Q6I U!.palidwod yas e 4O BuO si dew si4yy 


(Joins sheet 5) 


3000 Feet 


oH 


Scale 1:15840 


3g Mile 


MICHIGAN — SHEET NUMBER 4 


IONIA COUNTY, 


(Joins sheet 2) 


b'ON NYVOIHOIW “ALNNOD VINO! 


sulor, 


(€ 420aYs 


OF MpB2 


1 


Thaw — aoe ~ 73 he 


(Joins sheet 6) 


3000 Feet 


Scale 1:15840 


4g Mile 


(9 4@aYs sulor) 


(Joins sheet 3) 


(Joins sheet 25) 


MICHIGAN — SHEET NUMBER 5 


IONIA COUNTY, 


G ‘ON NYVDIHOIW ‘ALNNOO VINO! 


‘a}IUJaPU! aue Dew $iy} UO UMOYS S4BUJOD UO!}DAS pUe ‘diYysuMO} ‘aBueY 


uoljeyS JUaWIJadxy jeuNyjNIUBy UeBIy dW ay} pue 
‘ainyinouBy yo jusWysed|ag $a}e}S Paz!Ul) ‘9DIAIIG UOI}eAIaSUOD |/0S ay) Aq AaAins jlos e yO Jsed Se Q9GT U! Pajidwos yas e jo auo si dew siy, 


3000 Feet 


Scale 1:15840 


3g Mile 


MICHIGAN — SHEET NUMBER 6 


IONIA COUNTY, 


(Joins sheet 4) 


9 ‘ON NVOIHOIW ‘ALNNOO VINOI 


NBL (LL 492Ys sulor) 


3000 Feet 


Scale 1:15840 


3g Mile 


= ae 


(Joins sheet 26) 


— * rr. ed 
(¢ $@eys susor) 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 7 


NO. 


z 
Pod fo¢) 
= ; 
2 i 
< ico 
Y -_ 

o 

= i 2 
>~ ry 
co 
Zz £ 
= 3 
< 
Zz 
Oo 


Range, township, and section corners shown on this map are indefinite. 
(Joins sheet 2) 


This map is one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 
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This map 1s one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 


and the Michigan Agricultural Experiment Station 


Range, township, and section corners shown on this map are indefinite. 
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Mil 3000 Feet 
OF Seat 1:15840 ee eee 


MICHIGAN — SHEET NUMBER 56 


IONIA COUNTY, 


MtE3 


(Joins sheet 36) 


SON 


N 


VOIt 


i 


IW TALNA OO VINO! 


(L9 492Ys sulor) 


a 
bia ber 
- oy t 


yeah 


bart 


<i 


(Joins sheet 58) 


3000 Feet 


Scale 1:15840 a 


4g Mile 


(gg 490Ys sulor) 


(Joins sheat 59) - 


3000 Feet 


| 


MICHIGAN — SHEET NUMBER 57 
Scale 1:15840 


34 Mile 


IONIA COUNTY, 


o- 


SE NOE ere U 
‘NO‘L $ (zg 4aays sur) 


ZS ‘ON NVYODIHOIW “ALNNOO VINO! 


‘ajiuapul aie dew siy} UO UMOYS S49UJOD UO!}DAS puke ‘dIYSUMO} ‘aBueY 


yo1jeS JUaWIadKy jeIN}jNdUBy UeBIYyIIW ayy pue 
‘ainyjNoaUBy yO }UBWIIEdag $a}EIS PayIUN ‘BD|AIaS UO!JeAsaSUOD 10S ay} Aq AaAsNs |!0S e 40 qed se 9961 U! pajidwod yas e yo auo si dew siy4 


MICHIGAN — SHEET NUMBER 58 


IONIA COUNTY, 


(Joins sheet 56) 


+4 


i 


35°ON NVODIHOIW ‘ALNN( 


% 


(25 1904s sulor) 


)O VINO! 


3000 Feet 


Scale 1:15840 


4g Mile 


(Joins sheet 60) 


(09 4284s sulor) 


(Joins sheet 57) 
(Joins sheet 79) 


3000 Feet 


7 W. 


MICHIGAN — SHEET NUMBER 59 
Scale 1:15840 


3g Mile 


=a 


IONIA COUNTY, 


| anaes 5) rd 
cS 


* 
ae 


gr 


| 4 
(0) 
L_ 


(rs 420ys suioy) 


W 
Zz 
of, 
_F 
MtD 


6S ON NWSIHOIW ‘ALNNOO VINO! 


‘a}luyapul ase dew Siy} UO UMOYS $4909 UO!}IS PUe ‘diysuMo} ‘aBuey 


UOIVEPS JUaUadxJ jesnz;NdUBy UBD 34} pue 
‘ainynaUBy 4O JUaWjsed|aq $a}eIS Payius) ‘BdIAIaG UOI}eAJaSUOD |10S ay) Aq AaAsns |10S e 40 yaed se 9961 U! palidwoo yas e yO auo s) dew siyy 


MICHIGAN — SHEET NUMBER 60 


IONIA COUNTY, 


R. 7 W. 


(Joins sheet 58) 


N 


NVSIHOIW “ALNNOOD VINO! 


— = Bien ts 
Vp . 


(Joins sheet 80) 


3000 Feet 


0 
— 


Scale 1:15840 


© 7 (Z9 #90ys sulor) 
— = > => i t ce eee —+ [es = oe | 


(Joins sheet 41) 
(Joins sheet 63) 


3000 Feet 


MICHIGAN — SHEET NUMBER 61 
Scale 1:15840 


3g Mile 


4 


IONIA = COUNTY, 


=? 


‘NO'L (9¢ 4@ays sulor) 


19 “ON NVDIHOIW “ALNNOO VINOI 


‘a}iuljapul ase dew Siy} UO UMOYS S4JaUIOD UO!}DaS Pue ‘diysuMo} ‘aBuey 


UYOIZRIS JUBWIJadKy jesNzjNDUBy UeBIyd!w ay) pue 
‘AINY|NDUBYy JO JUBWIEDIG $a}e}S Pa}IUP) ‘BDIAIaG UOI}eAJaSUOD [10S ay} Aq A@AINS 10S e@ JO Jsed Se GOGH U! palidwos yas e jO auO si dew si4yy 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 62 


(Joins sheet 61) 
hg 


IONIA COUNTY, MICHIGAN NO.G2 


(Joins sheet 67) ; 


ie) 
i 1 


3g Mil 
r'° §cale 1:15840 ° ai i 3000 Feet 


(79 4@ays sulos) 


(Joins sheet 61) 
(Joins sheet 65) 


3 
fra 
o 
So 
o 
nm 
oo) 
Oo 
a 
uW 
a 
= 
= | 
Fd 
Lae ° 
Ww 
2 
n 
° 
| ; 3 
Zz = fe) 
<x og nt 
S a a 
=e : 2 
) i) 
S poomeaen ee ed n 
i 2 
f . = 
ay, 
“s-icheaoaaa x 


Soap iam sate 


IONIA COUNTY, 


CctB 


CtB 


(g¢ 420ys susor) 


<Q.ON NVOIHOIW ‘ALNNOO VINO! 


‘ajluljapul ase dew Siy} UO UMOYS S19UJOD UOI}IaS PUe ‘diysUMO} ‘aBueY 


“UoIzeIS JUaWINadKA jesNzjNDUBy UeBiYydw ayy pue 
‘ainy|nauBy yO JuaWZedag Sajze}S pajlU ‘adIAIaG UOIJeAasUOD |10S ay) Aq Aanuns 10S e jo sed Se GOB U! Pajidwiods jas e yO auO si dew siqy 


PION NVOIHOIW ‘ALNNOO VINO! 


#aayYs sulor) 


NOL (69 


3000 Feet 


MICHIGAN — SHEET NUMBER 64 
Scale 1:15840 


3g Mile 


IONIA COUNTY, 


ee 


(Joins sheet 62) 
(Joins sheet 66) 


~ 


ge QS Shi \ 
<) Saat = 


~ ie 


(£9 4904s sulor 


——- 
© . (99 4984s sulor) 


_(Joins sheet 63) 
(Joins sheet 85) 


MICHIGAN — SHEET NUMBER 65 


IONIA COUNTY, 


SOON NVDIHOIW ‘ALNNOO VINO! 


‘ayluljapul ave dew siy} UO UMOYS $4909 UO!}OaS pUe ‘di4ysuMmo} ‘aBuey 


VOI}EIS JUdWIadKy jeUNy|NIUBy ueBiydiw ay) pue 
‘ainyinauBy yO JuaWyedaq $aj}e{S PayiUN ‘adIAIaS UO!}eEAJaSUOD [10S ayy Aq AaAiNs j10S e yO Jsed Se QOGT U! Pajidwod jas e 40 auO SI dew siyi 


3000 Feet 


Scale 1:15840 


4g Mile 


rod - Pi 
(Joins 


sheet 86) 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 66 


33 Mile 
J 


Scale 1:15840 


ee en | 


3000 Feet 
J 


(Joins sheet 71) 


MICHIGAN — SHEET NUMBER 67 


IONIA COUNTY, 


5 W. 


9°ON NYVOIHOIW ‘ALNNOO VINO! 


‘aylulyapul ae dew siyy UO UMOYS S49U109 UO!}OeS pue ‘diysumo} ‘aBuey 


“uoI}eIS JUaWIVAdXA jesN}|/NIUBy UeB YW ay) pue 
‘aunyinouBy yO JuaWjsedeGq SAazeIS PAUP) ‘BDIAIaG UOIVeAIBSUOD [10S 34) Aq Aaains ji0s e@ yO jued Se QQGI Ui Pajidwod jas e 40 auO S! dew siq) 


(Joins sheet 69) 


3000 Feet 


oH 


Scale 1:15840 


3g Mile 


MICHIGAN — SHEET NUMBER 68 


> 
a 
= 
(e) 
oO 
< 
z 
fe) 


(Joins sheet 48) 


4 


N 


NVOIHOIW 


“ALN 


ALNNOO 


f 


| Sead ated 


Ais 


4 


DO VINO! 


OP oS 


© ole ne 6 
x 


Oy 


(Joins sheet 70) 


J 


3000 Feet 


Scale 1:15840 t 


5 Mile 


J 


oo 


tereereneenne y 


(Joins sheet 67) 
(Joins sheet 71) 


3000 Feet 


MICHIGAN — SHEET NUMBER 69 
Scale 1:15840 


3g Mile 


a 
= 
=) 
fe) 
oO 
< 
z 
fe) 


FxF3 


[. 


‘NOCL (9 420ys sulor) 


69°ON NYVOIHOIW ‘ALNNOD VINO! 


‘a}iuljapul ase dew Si4y} UO UMOYS S4BUJOD UO!}DAS PpUue ‘diysuMo) ‘aBuey 


uON}eIS pUaWIZadxXy jesNj;NIUBy UeBIYydw ay} pue 
‘ainyNoUBy yO JUaWIeEdaq Saj}e}S PayiU) ‘adIAIaS UOIJEAIaSUOD [10S ayy Aq Aanins ||OS & yO ued Se QOGT U! pajidwod jas e yo auo si dew siyy 


a 


OZON NYDIHOIW ‘ALNNOOD VINOI 


‘NOL ALNNOO NOL 


NITO 
im: 


saad, 
= Es 
3000 Feet 


i=) 
™Ns 
oO 
ud 
aa) | 
= 
2D 
z 
= 
lu 
. of 
7p) 
| fo) 
= Bf 
G) By 
5 a 
S) » 
= - em sy 3 
Lie NT Ee) ® 
Ot Se = 
x 


IONIA COUNTY, 


Sei 2B 
te 


(Joins sheet 72) 


Gar 


(Joins sheet 68) 


MICHIGAN — SHEET NUMBER 71 


IONIA COUNTY, 


(ZZ 490ys sulor) 
rs g ea a Al is ) 


% 
nx 
“ 


Sie We IN 


(L°ON NVOIHOIW ‘ALNNOD VINO! 


‘a}luljapul ase dew siy} UO UMOYS S4aUJOD UO!JOaS pUue ‘diysumo} ‘aBuey 


UO!I}EYS JUSWadKy jeINy|NIUBy UeTIYydIW ay) pue 
‘ainyjnIUBy jO JuaWYIedag Sa}eIS PaziUf ‘aDdIAJaS UOIZEAIaSUOD |10S ayy Aq Aadsns j10S e jo ed Se GQGT U! pajidwoD jas e yO auo si dew siqy 


‘ . 
a, 
UL DA: 


(Joins sheet 91) 


3000 Feet 


Scale 1:15840 t 


3g Mile 


MICHIGAN — SHEET NUMBER 72 


IONIA COUNTY, 


7 pe 


LmC3 


(Joins sheet 70) 


Aba 


f 


)N 


» (Lz 4284s SUIOP 


NVOIHOIW “ALNNOO VINOI 


no ALNNOO NOLNITO 


2 A 
ea ee 3 ( ‘ 


3000 Feet 


Scale 1:15840 


4g Mile 


(Joins sheet 92) 


rt | Sf 


4 


MICHIGAN — SHEET NUMBER 73 


IONIA COUNTY, 


le XN 
FY 3 
: ee 
2 4 
; “” 
i i ) s 
5 sd rs 
reall 


3000 Feet 


Scale 1:15840 


3g Mile 


€Z4°ON NYVOIHOIW ‘ALNNOO VINO! 


‘ajiulyapul ave dew siy} UO UMOYS S4BUJO9 UO!}DaS PUe ‘d)YysuMo} ‘aBueY 


UOl}eIS JU@WIJadKZ jeuNy;NIUBy ueBiydipw ay} pue 
‘aiNyNIUBy JO JuaWyedag sajyeIS payiuN ‘adIAIaG UOIJeAJaSUOD |10S ay Aq ABAINS |IOS & yO Jued Se GOGT U! pajidwod yas e yO auo si dew siy{ 


BC  —E— eee 


MICHIGAN — SHEET NUMBER 74 


IONIA COUNTY, 


(Joins sheet 54) 


Se 


(EZ 4@@y4s sulor) 


(62 4204s suior) 


Ss AS ie 


feiretnivesen 


(Joins sheet 76) 


3000 Feet 


oH 


Scale 1:15840 


4 Mile 


(9Z 494s sulor) 


— 


(Joins sheet 73) 
(Joins sheet 77) 


¥ 
e 
fo} 
8 
mn 
~ 7 7m , 
WER <A s 
lo - 7 aN, 
~ 
a 
Li 
a 
=> 
= 
z 
FF fo} 
{ee} 
= 
n 
| / K4 
-H foe) 
z = 4 
< © 
S a s 
5 7 
2 a 
- = 
= x 
z 
> 
oO 
oO 
< 
z 
ie) 
lo} 


a ne nA , heed \\ : 


XLNIOO 


SZ'ON NVODIHOIW ‘ALNNOO YVINOI 


‘ayiluljapul ase dew siy} UO UMOYS S4BUJOD UO!}DAS PUue ‘diysuMO} ‘aBueY 


UOI}e}S JUaWIJadKY jesNy|NIUBy UeBIydw eu) pue 
‘BINYNIUBy jO JuaWZIed|G SajeJS PayiuN ‘adiIAJaS UOI}eAJaSUAD |10S a4) Aq AaAins j10S e 4O Pied Se QOGT U! Pajidwod jas e yO suo si dew siyy 


MICHIGAN — SHEET NUMBER 76 


IONIA COUNTY, 


SLON 


NVOIHOIW ‘ALNNOOD VINOI 


(GZ 40ys sulor) 


“(Joins sheet 78) 


3000 Feet 


Scale 1:15840 t 


4g Mile 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 77 


SpC3_ RSW. ; MSA (Joins sheet 75) 


a Jeune AL. 


Or Me 


: } ch yl i 


AS | ae 


az 


E z 
= te) 

EE 4 
= is 
S R 
= Ps _ 
rs) +o 
= 2 
= <= 

“ 
_ “ 
= & 
Zz 3 
5 3 
> 2 


IONIA 


This map is one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 
Range, township, and section corners shown on this map are indefinite. 


and the Michigan Agricultural Experiment Station 


COUNTY 


KENT 


34 Mil 
"’ Scale 1:15840 a ee ee 


re 


dog ee eee 


MICHIGAN — SHEET NUMBER 78 


IONIA COUNTY, 


O° 
Ne 
~ 
® 
o 
<= 
“ 
“” 
aa) 
Q |} 
>] 


NVOIHOIW 


“ALNNOO 


( 


vit 


JOl 


3000 Feet 


COUNTY MwB2 
) 
Se re 


BARRY 


Scale 1:15840 


4g Mile 


J 


MICHIGAN — SHEET NUMBER 79 


IONIA COUNTY, 


(Joins sheet 59) 


6Z°ON NVDIHOIW “ALNNOO VINO! 


‘a}luljapul ave dew siy} UO UMOYS SJaUJO9 UO!}DaS pue ‘diysuMO} ‘aBuUeY 


UONRIS JUaWIUAdKY jesNy|NIUBy UeBIYDpw ay) pue 


"BINYNIUBY jO JUaWIIeEd|q $a}eJS Pa}IUL) ‘adIAsaS UOIJeAIaSUOD [10S ay} Aq AaAINS j10S @ JO Jued Se QOGT U! pajidwoo jas e yo auo si dew siyy 


(Joins sheet 81) 


3000 Feet 


0 
— 


Scale 1:15840 


3g Mile 


O8'ON NYVODIHOIW ‘ALNNOO VINO! 


3000 Feet 


—) 


[e) 
(ee) 
a 
lu 
oH 
: | 
a 
ke 
uy 
= 
| 
z g 
; 4 
= = 
5 onl 
= = 
is} 
” 
2 
= 
x 


IONIA COUNTY, 


(Joins sheet 82) 


@ = 
(Z 4904s sulor) 


7 ' 


(Joins sheet 79) 
(Joins sheet 83) 


3000 Feet 


ie) 
—— 


MICHIGAN — SHEET NUMBER 81 
Ww 
Scale 1:15840 


4g Mile 


IONIA COUNTY, 


we 
‘NGL ‘(gz 4@ays sulof) 


I8 (ON NVSIHOIW ‘ALNNOO VINO! 


‘a}iulyapul ase dew Sy} UO UMOYS S4aUJ09 UOI}DaS pUe ‘diYsUMO} ‘aBUeY 


UOIZEIS JUBWIAdKy je4NyjNDUBy UeBIYIW ayy pue 
‘ainyinouBy JO JUaWIedag $a}eJS PayUN ‘BdIAJaS UOIJeAIaSUOD |10S ayy Aq AariNs j10S e 40 sed Se QQ6T U! pajidwod jas e jo BuO si dew siyj 


ee 


(Joins sheet 81) 


(Joins sheet 80) 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 82 


44 Mil 
i Scale 1:15840 er en eee ec Feet 


(Joins sheet 87) 


NO. & 


MICHIGAN 


IONIA COUNTY, 


N 


(yg says sulor) 


: ey 
hed 
( 
eat be 
: 


(Joins sheet 81) 


3000 Feet 


COUNTY 


MICHIGAN — SHEET NUMBER 83 
Scale 1:15840 


44 3 
4 ae ; 
. 7 + hae o ’ 
Sr 1 4 a, ) [\ 
2 ; ~ 4 


BARRY 
3g Mile 


i) 


IONIA =COUNTY, 


iP. @ x 

. ~ i E 7 | SEN K } oO 
9 "t Way. Fe : be 4 \" / la 4 Yo Die: pe ( 
NGL (QZ saeys sulor 


YN NVOSIHOIW “ALNNOO VINO! 


‘a}iUljapUl aie dew siy} UO UMOYS S4BU4OD UO!}DaS PUe ‘dI4YsUMO} ‘aBuey 


uoneys Juawiuadxg jeunqjndUuBy UeSIYydW ay) pue 
‘ainy|NIUBy jO JUBWYIeEd|aG Sa}e}IS Pa}!UP) ‘BDIAIBG UO!}EAIBSUOD |10G 34} kq Aaains 10S e 40 yied Se QOGT U! Pajidwod yas e 40 UO SI dew siq, 


st 
00 
a 
ee) 
(ea) 
= 
2 
Zz 
- 
lu 
uJ 
< 
” 

| 
Zz 
¢ 
S 
L 
= 
= 


IONIA COUNTY, 


(Joins sheet 82) 


v8 “ON 


NYSIHOIW 


‘) 


IN 


109 VINOI 


3000 Feet 


Scale 1:15840 a 


3g Mile 


(Joins sheet 65) 
(Joins sheet 87) 


o 
a 
fo} 
3 
m 
ite) 
ioe) 
a 
lu 
a 
= 
2 
z 
= ° 
uu 
uu 
x= 
n 
Q 
| ® 
wo 
z “| : 
& a @ 
S § 
= 
@ 

- = 
= x 
Zz 
> 
fe) 

(S) 
= 
Zz 
° 
j 
o 


Lich RN RR Sad Gill eR RS 
AS * 


bis 


7 


G8 ON NVOSIHOIW ‘ALNNOD VINO! 


‘a}luljapul a2 dew Siy} UO UMOYS S4aUJOD UO!}DaS pue ‘diysuMO} ‘@aBUeY 


UONeS JUaWIUadXy jesNyjNIUBy UeTIydIW ayy pue 
‘aunyjnauBy yO JUaWysedag $aj}e}S PayiuA) ‘adIAIaS UOI}eAJaSUOD |!0S ay) Aq Aadins 10S e yO ysed Se QOGT UI Pajidwod jas e@ yO auo Si dew siyy 


MICHIGAN — SHEET NUMBER 86 


IONIA COUNTY, 


(Joins sheet 66) 


98 


ON 


NYSIHOIW ‘ALNNOO VINO] 


INN 3/G. 


(69 s20ys sulor) 


(16 49945 sulor) 


FoD2 


(Joins sheet 88) 


3000 Feet 


Scale 1:15840 ss ee) eee 


3g Mile 


oH 


MICHIGAN — SHEET NUMBER 87 


IONIA COUNTY, 


(9g 4904s sulor) 


(Joins shuet 89) 


3000 Feet 


Scale 1:15840 


4g Mile 


“(zg 49045 sulor) 


£8'ON NYOIHOIW ‘ALNNOO VINOI 


‘a}iuljapu! ase dew siy} UO UMOYS S4aUJOD UOI}DAS PUR ‘diysUMO} ‘aBueY 


“uol}e}S JUBWIUadKXy jeIN}|NIUBy UeTYydip ayy pue 
‘aany[nauUBy jO yUaUysedag $ajJe}S PAU ‘Bd1AsaS UO!JEAIaSUOD 10S 94} Aq Aanins ji0S e yO Jsed Se QOGT Ul paidwod yas e yO auO Ss! dew siy, 


MICHIGAN — SHEET NUMBER 88 


IONIA COUNTY, 


(Joins sheet 86) 


88 “ON NVDIHOIW 


: @\\) 


“ALNNOO VINO! 


(Joins sheet 90) 


3000 Feet 


oH 


Scale 1:15840 


3g Mile 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 89 


R. 6 W. (Joins sheet 87) 


(Joins sheet 90) 


IONIA COUNTY, MICHIGAN NO.89 


Range, township, and section corners shown on this map are indefinite. 
(Joins sheet 84) 


This map is one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 


and the Michigan Agricultural Experiment Station 


: 6 Mil 
(Qt "Scale 1:15840 Qe = fe ee Feet 


(Joins sheet 89) 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 90 


3g Mile 


) Scale 1:15840 ° 1 


(Joins sheet 95) 


90 


NO. 


IONIA COUNTY, MICHIGAN 


MICHIGAN — SHEET NUMBER 91 


IONIA COUNTY, 


(Joins sheet 71) 


(26 49045 


rn 


sulor) 


gh 


(Joins sheet 93) 


3000 Feet 


Scale 1:15840 


3g Mile 


16°ON NVOIHOIW ‘ALNNOO VINO! 


“a}iuljapul ase dew siy} UO UMOYS S4aUJOD UO!}DaS PUue ‘diysuMoO} ‘aBUeY 


vole} JUaWIUadKy jesnyjNoUBy UeBIYDIW ayy pue 
‘AAN}|NDUBy jO JUGBWIIeEdaG SAajJe}S PayiUN ‘BDIAIaG UOIJeAIBSUOD j|10S 34} Aq ABAINS j/OS e@ 40 sed SB QOGT UI pajidwod jas e jO auo si dew si4y, 


MICHIGAN — SHEET NUMBER 92 


IONIA COUNTY, 


(Joins sheet 72) 


c6 “ON NYDIHOIW ‘ALNNOOD VINO! 


3000 Feet 


Scale 1:15840 


3g Mile 


(Joins sheet 94) 


i Re. |i aa 
(16 $@eys sur) 


This map is one of a set compiled in 1966 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, 


and the Michigan Agricultural Experiment Station. 


Range, township, and section corners shown on this map are indefinite. 


IONIA COUNTY, MICHIGAN NO.92 


IONIA COUNTY, MICHIGAN — SHEET NUMBER 93 


R. 5 W. MwB BnB MuB2 Joins shee 
mas io . , as = — aa : 


= 


+91) 


de 


AN 


2 
OX 
“eS 


(Joins sheet 94) 


(Joins sheet 88) 


Spc2 (Joins sheet 95) 


: 6 Mil : 
EEE as Scale 1:15840 nS en, ee eet 


MICHIGAN — SHEET NUMBER 94 


IONIA = COUNTY, 


v6 ON NYSIHOIW 'ALNNOD VINO! 


PROPOSED INTERSTATE 


HIGHWAY 96 


‘NGL ALNNOO NOLNITO 


} = * a AN = = t : \& 


|) SCN CeO | 


Re ee 


> 


pi! 
’ 


ce 


eB (Joins sheet 92) 
(Joins sheet 96) 


3000 Feet 


Scale 1:15840 


3g Mile 


oH 


MICHIGAN — SHEET NUMBER 95 


IONIA COUNTY, 


(Joins sheet 93) 


3000 Feet 


COUNTY 
te) 
Scale 1:15840 CL 


EATON 


3g Mile 


16°ON NWOIHOIW ‘ALNNOO VINOI 


‘a}iulyapul ave dew $i4y} UO UMOYS S4aU109 UO!}DaS pue ‘di 4ySUMO} ‘aBuey 


UON}R}S JUaWIadxXg jesNy|/NIUBYy UeBIYydIW ayy pue 
‘ginyjnouBy yO JuaWyedaq $aze}S PaylUN ‘ad!AaS UO!JeEAIaSUOD |10G a4} Aq AaAiNS |10S @ yO Jed SE GGGT UY! Pajidwiod jas e yO auo s! dew siy, 


MICHIGAN — SHEET NUMBER 96 


IONIA COUNTY, 


(Joins sheet 94) 
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